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78" DUPLEX CLASSIFIER _ 


DENVER SRL Pump at right (and shown in flow- 
sheet above) is operating at 739 r.p.m. handling 
75 tons of solids per hour of —28 mesh classifier 
overflow of 40% solids. Wearing life of runner is 
in excess of 1,099,800 tons while the casing liners 
handle over 2,000,000 tons before replacement is 
required. 


739 r.p.m. against a head of 30’. 
ing which time they handle more than 


nearly 4 years and 2,000,000 tons! 


their DENVER SRL Pumps. 


VE 


MICH., Charter, Inc. © JERSEY , Chemical Pump & Equip. 


CLIMAX ENJOYS ECONOMICAL TROUBLE FREE 
OPERATION WITH DENVER SRL PUMPS* 


1,099,800 Tons Before Runner Replacement 
2,000,000 Tons Before Casing Liner Replacement 


Each of 18 6”x 6” DENVER SRL Pumps at American HOW DENVER SRL PUMPS CAN REDUCE YOUR 
Metal-Climax’ 33,000 ton per day mill at Climax, PUMPING COSTS...The low-cost service real- 
Colorado, handles 75 tons of solids per hour (with ized by Climax is being duplicated in hundreds 


demonstrated capacity of 100 tons per hour) of of mills the world over. If you would like to cut 
—28 mesh classifier overflow material at 40% 


solids. Pumps draw 11 horsepower and operate at 


Pump runners average two years’ service dur- 


The efficient, trouble-free operation of these 
DENVER SRL Pumps led American Metal-Climax 
to install a total of 74 DENVER SRLs ranging in DENVER SRL Pumps are available in sizes from 
size from 2”x 2” to 8”x 6” with equally satisfactory 


results. 

. : Pumps and parts are in stock. The extremely low 
The management of this 33,000 ton per day cost and stock availability of DENVER SRL Parts 
mill is highly pleased with the operation of are important factors. 


“The firm that makes its friends happier, healthier and wealthier” 


your pumping costs send full data to us about your 
pumping problem. We invite you fo submit your 


toughest pumping applications. You WILL RECEIVE 
1,099,800 DEPENDABLE RECOMMENDATIONS WITHOUT 


tons of solids! Casing liner life is even better— OBLIGATION. 


1%"x1”" to 12”x10”, in both the water-lubricated 
gland and “Tru-Glandless” models. 
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Automatic Equipment! 


Steel-Head Mills *Sub-A" Flotation Agitators Diaphragm Pumps Samplers SRL Pumps 
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designed to give you... 


Controlled turbulence mixes fuel and air 
thoroughly. Assures complete combustion — 
fuel savings to 27% and more! 


“This new engine is not only doing the work 
of the larger engine it replaced, but is saving 
30% and more on fuel!” 


REOPUN 


You have work power that hangs on to 
overloads over the entire speed range. 


“Amazingly rapid response under heavy 
loads.” 


Efficient combustion converts fuel to work 
power, not smoke. There is no excess ‘“‘plumb- 
ing” to invite service problems. 

“Their clean, simple design makes them easy 
to service. To our knowledge, they are the best 
buy in a diesel engine for rough work today!” 


These engines start “right now” directly on 
diesel fuel. No ether, no pre-heating, no long 
work-robbing warm-ups even in freezing tem- 
peratures. 

“Starting is excellent, even in the 0 to 10° 
range which we have fairly often here.” 


Find out how profitably this new kind of work 
power can serve you. See your Allis-Chalmers 
dealer or write for free bulletins — BU-718 on 
the 11000 and 10000; BU-540 on the 21000 and 
16000. Allis-Chalmers, Milwaukee 1, Wisconsin. 


350 hp 


ALLIS-CHALMERS 


POWER FOR A GROWING WORLD 


BE-24 
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IN THIS ISSUE—and the 


OPEN PIT MINING OF BAUXITE IN ARKANSAS 


Reynolds Mining Corp. uses a three-panel system 
of open pit mining to achieve maximum bauxite ore 
selectivity and to keep stockpiling at a minimum. 
Stripping of the deposits is done in two cuts with a 
10-yd capacity electric dragline equipped with a 200- 
ft boom. Ore is extracted mainly with 4 and 4.5 yd 
draglines operating on top of ore because of the poor 
support offered heavy equipment on the clays under- 
lying the deposits and exceptionally wet conditions 
in the mines during much of the year. 


PROGRESS IN VENTILATING CONTINUOUS 
MINING SECTIONS 


The introduction of continuous mining made the 
problem of face ventilation and dust control more 
acute. The coal industry’s approach to this critical 
problem is fully explained in this factual review of 
the progress being made. Emphasis is on tests in- 
volving two different methods of ventilating the face 
region with auxiliary fans—exhaust and forcing 
methods—with the advantages and limitations of 
each considered. The report also reviews several 
methods of installing fans and tubing and points out 
the advantage of a-c power for auxiliary fans. 


GEOLOGIC RECONNAISSANCE OF LARGE AREAS 


An extensive reconnaissance program calls for 
using the most advanced prospecting methods avail- 
able. Northern Pacific Railway Co. in evaluating lands 
acquired under the Land Grant Act is actively devel- 
oping a program in which eight stages of exploration 
activity are involved. These are cited by the author 
in discussing a project on a 2500 sq mile tract in 
northwestern Montana. 


HOW SHALL WE TURN THE WHEELS ? 


“Without the wheel and its development, our present 
mechanical age is inconceivable.” The author points 
this out as he reviews the history of the wheel and 
the power as applied to it, and delves into today’s 
and tomorrow’s applications of electric wheel pro- 
pulsion. He also discusses the hydraulic power wheel, 
which is expected to eliminate gears entirely, and the 
advantages and limitations of a-c and d-c. Full atten- 
tion is given to the part that electric wheels are likely 
to have and to play in the coal industry. 


(CONTINUED ON PAGE 5) 
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AUTHORS 


Julian A. Fuller and J. R. Krause have both 
been with Reynolds Mining Corp. in Arkansas 
since 1947. Fuller is currently mine superin- 
tendent of open pit operations, before which 


J. A. Fuller J. R. Krause 


he served in various capacities from mine 
planning and development to ore grading and 
production control. His early experience was 
gained in tin mines in England and under- 
ground zinc mines in Tennessee. Krause is 
chief engineer at Reynolds Arkansas opera- 
tions. He joined the company in the capacity 
of open pit mining and stripping engineer. 


C. H. Patterson has 
devoted his life to 
coal mining in Penn- 
sylvania and West 
Virginia, serving in 
such capacities as 
mining engineer, as- 
sistant mine fore- 
man, mine foreman 
and _ superintendent. 
He is presently em- 
ployed as safety di- 
rector for Rochester 
& Pittsburgh Coal Co. 


Ernest E. Thurlow has been chief mining geol- 
ogist for Northern Pacific Railway Co. since 
1959. His early experience in the mining in- 
dustry was gained in 
Butte, Mont., where 
he was a sampler and 
geologist for three 
years with Anaconda 
Co. In 1944, Thurlow 
transferred to Ana- 
conda’s Chuquica- 
mata, Chile, opera- 
tions where he re- 
mained until joining 
the Atomic Energy 
Commission in 1947. 
He was with AEC for 11 years, rising to man- 
ager of the Denver Area Office, before be- 
coming chief geologist for Marcona Mining 
Co. in Peru in 1958. In 1959, he was appointed 
chief mining geologist of Northern Pacific. 


Wayne H. McGlade’s 
broad background in 
electrical and me- 
chanical engineering 
plus the field of busi- 
ness makes him emi- 
nently qualified to 
report on, ‘‘How 
Shall We Turn the 
Wheels?” Presently 
manager of Product 
Development, Le- 
Tourneau-Westing - 
house Co., he had previously served 19 years 
with the Adams Division in various engineer- 
ing and manufacturing positions. He was also 
assistant to the executive vice president of 
LW from 1955 to 1959. 
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JR-300 JACKDRILL 


Challenges Comparison 


50% Higher Drilling Speed 
and Easier Operation Assure 
Maximum Production at 
Lowest Capital Investment 


Never before in the history of rock drilling has 
there been a feed-leg drill that could do so much, 
so easily, as Ingersoll-Rand’s new JR-300 Uni- 
versal Jackdrill. On performance alone, it is 40 to 
60% faster than preceding models. 


The JR-300 is a lightweight, completely inte- 
grated rock drill and flexible air-feed leg unit 
designed for faster, easier drilling in any position. 
Three feed legs are available with this new ma- 
chine: conventional single-acting, telescopic and a 


new double-acting automatically retractable feed 
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leg. All controls are conveniently grouped on the 
backhead and the feed handle has a two-position 
button for feed release or leg retraction which 


reduces steel changing time and speeds setups. 


The same fine performance and design features 
are available in the new R-300 Stoper and J-300 
Jackhamer, simplifying parts inventory where all 
three types of machines are used. For a new high 
in drilling speed and economy, ask your Ingersoll- 
Rand representative for a demonstration of the 
new JR-300 Universal Jackdrill—or send for a 

copy of Bulletin 4219 today. 


Ingersoll-Rand 


nee 11 Broadway, New York 4, N.Y. 


A CONSTANT STANDARD OF QUALITY IN EVERYTHING YOU NEED FOR DRILLING ROCK 
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(CONTINUED FROM PAGE 3) IN THIS ISSUE—and the 


CONVERSION OF A DRUM HOIST TO 
KOEPE FRICTION TYPE 


The Bristol mine hoist was at its depth limit, but 
development plans called for sinking the shaft an ad- 
ditional 250 ft. After studying several plans to extend 
its hoisting depth, the company converted its drum 
hoists to the Koepe friction system to solve the prob- 
lem. In addition the new system increased hoisting 
capacity by 35 percent. In the future it is expected 
that the mine can be further deepened 500 ft by using 
a flattened strand pull rope. 


EXPERIENCE WITH A-C MINING 


An engineer with a background of 37 years in the 
coal fields describes one mine’s experience with a-c 
mining. After reviewing the factors which dictated 
the selection of a-c as a power medium, he describes 
the system installed and outlines the results achieved 
with emphasis on savings in maintenance, improve- 
ment in operating time, and an improved safety 
record. His frank account of some of the hurdles 
encountered proves that the company used good 
judgment in deciding on a step-by-step evolution 
from d-c to a-c. 


MODERN THEORY OF ELECTRICAL HIGH 
TENSION PROCESS 


The original methods of charging particles by in- 
duction or conduction resulted in forces which were 
of limited value in making mineral separations. Mod- 
ern high capacity machines are dependent on high 
electrical potential and efficient use of ionic particle 
charging. Barthelemy explains ion bombardment 
charging, particle behavior in a static field, and oper- 
ating principles of high tension machines. 


PERSONNEL EVALUATION AND SELECTION 


Here is a fresh approach to the problem of personnel 
evaluation and selection that underscores the im- 
portance of “self appraisal” in learning to evaluate 
and select other people. It is almost impossible to do 
a sensible job of selecting and evaluating without 
knowing yourself, according to the writer. He also 
delves into two other topics: (1) the necessity of a 
selection plan in order to continue a proper evalua- 
tion and selection process, and (2) the importance 
of instituting a system of continuing education so 
that the best type of employe will be available at the 
time of selection. 


COMPUTERS IN THE MINING MANAGEMENT SYSTEM 
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Computers can comprehend, judge, forecast, make 
decisions, and command when equipped with report- 
ing, communication and automatic language transla- 
tion equipment, and for these reasons they can re- 
lieve management of an ever increasing burden of 
detail. In a well designed management system, com- 
puters have true worth in the control and growth of 
a business, its yield and its profit. 


AUTHORS 


For the past eight years James R. Gronseth 
has been mechanical engineer for the Iron 
Ore Department of 
Inland Steel Co., 
where he is in charge 
of all mechanical, 
electrical, and struc- 
tural work. Before 
joining Inland, he 
was with Roland C. 
Buck, Inc., Engineers, 
a heavy construction 
company in Superior, 
Wisc. Gronseth did 
much of the prelimi- 
nary planning and engineering for the Koepe 
friction installation at Inland’s new operation, 
Caland Ore Co., Ltd., in Ontario. 


Otis G. Stewart, executive engineer-Coal Min- 
ing, Union Carbide 
Metals Co., has been 
actively engaged as 
@ mining engineer in 
both strip and un- 
derground operations 
since 1923. For the 
past 29 years he has 
been with Union Car- 
bide at its West 
Virginia and Ohio 
mining operations. 


R. E. Barthelemey has 
been an independent 
consulting engineer 
in Jacksonville, Fla., 
since 1959. Before 
that, he was direc- 
tor of research for 
Carpco Research and 
Engineering, Inc. for 
four years. He has 
worked in numerous 
consulting, manage- 
rial, and research 
posts over the past 35 years in Europe, Asia, 
Africa, and North and South America. 


John N. Crichton, executive vice president, 
Johnstown Coal 
Coke Co., is thor- 
oughly familiar with 
every phase of the 
company’s operation, 
having started at the 
bottom and worked 
his way through nu- 
merous assignments. 
Since 1946 he has 
served successively as 
superintendent, gen- 
eral superintendent, 
general manager, & vice president- ~operations, 
being elected to his present position in July 
1959. 


Walter H. Schwedes 
has worked exten- 
sively on applications 
of automation tech- 
niques in ore concen- 
tration and agglom- 
eration processes. He 
joined General Elec- 
tric Co. in 1939 and 
became senior engi- 
neer-mining six years 
ago. His major inter- 
ests have been heavy 
apparatus systems for mine hoists, power ex- 
cavators, and mineral processing plants. 
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“RATIO-FEEDER’ saves us 20 seconds 


in the unloading of each shuttle car... 


we have found your Ratio-Feeder to be a very valuable piece of machinery in our 
Thunderbird Mine,” says WILBUR A. ENDICOTT, General Superintendent, Ayrshire Collieries Corp. 


1. Shuttle car unloads at its maximum discharge rate into a 2. “The wide intake conveyor of the Ratio-Feeder takes the 


Ratio-Feeder in Ayrshire’s Thunderbird Mine. The 20 seconds full load of the shuttle car with a minimum of spillage and ’ 
saved increases mine output...extends shuttle car haul dis- holds down clean up costs,” General Superintendent Endicott 
tance... lowers cost per ton. reports. 


3. Ratio-Feeder discharges at a uniform rate reducing belt 4. Ready for the next shuttle car. This Ratio-Feeder was 
overloading, damage and wear. “It can be set to proportion installed in September 1959, had handled 250,000 tons of coal 
the coal so that several panels can unload onto the same belt when picture was taken 6 months later. Two more Ratio- 
without stopping any one of the others,” says Mr. Endicott. Feeders have since been installed in the Thunderbird Mine. 


The Ratio-Feeder is now demonstrating in 
mine after mine that it is the answer to 
the age-old problem of getting coal from a 
shuttle car to a belt...fast...without dam- 
age to the belt...increasing belt haulage 
capacity...and with a minimum of spillage. 
The advantages that Ayrshire Collieries 
and other well-known mines are getting 
from the Ratio-Feeder can be yours too. It 
will cost you nothing at all to get the com- 
plete proved facts as to where this time- 
saving machine is working and what it is 
accomplishing...and what it can do for you. 
Simply write or call us. 


Ratio-Feeders are 
now available in six 
standard models 
with capacities from 
24% to 15 tons. 


COLOR MOVIE. See the Ratio-Feeder 
at work in a mine. Ask to have us show you 
this film at your office. 


COLUMBUS McKINNON CORPORATION 


send 
f Mining Equipment Division 
or 54 FREMONT AVENUE, TONAWANDA, NEW YORK 
bulletin Manufacturers of CM HOISTS, CHAIN AND CONVEYORS 


* Trademark Pat. Pend. 


© MATERIALS HANDLING EQUIPMENT SPECIALISTS FOR 75 YEARS 
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Cross section of average extension steel, Cross section of Sandvik Coromant Steel, 
showing distorted center hole. showing perfectly uniform center hole. 


See for yourself why 


SANDVIK 


or Steels 
last longer on the job! 


The completely unretouched photographs above show clearly why | 
Sandvik Coromant large-diameter extension rods last longer! Since 

Sandvik takes the time—and the trouble—to cold-roll these alloy 

drill rods, the flushing hole is uniform all the way through—smooth 

as a gun barrel. And, since the hole is even and perfectly round, you 

set up fewer strains and stresses in use...there’s less whipping... 

and therefore, less breakage. And, with mechanically stronger rods, 

we can provide larger flushing holes for faster, more complete 

removal of cuttings. 


What’s more, the Sandvik-originated rope-thread makes coup- 
ling and uncoupling a hand operation— speeds the job—and reduces 


PROGRESS i ipi i 
penn a chance of incipient cracks developing from wrench marks. 


BETTER wee med All in all, you can’t beat Sandvik Coromant Rope-Thread Steels 
for fast work and long life! Available from 142” to 2” in diameter. 
To set up a test on your job, write to your nearest Atlas Copco office 
today. Address: Dept. MCJ-17. 


Mtlas Copco 


545 Fifth Avenue, New York 17, N.Y. 


Sandvik-originated smooth rope- 
threads make uncoupling easy. 


TECHNOLOGY 


610 Industrial Avenue 930 Brittan Avenue 
Paramus, New Jersey San Carlos, California 
COlfax 1-6800 LYtell 1-0375 
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Mr. Mine Operator: 


If your shuttle car 


maintenance costs exceed 
3./8 cents per ton... 


BETTER PICK 


TORKAR 


There’s a real challenge in this TorKar figure — less than 
4¢ per ton for all maintenance costs including repair parts, 
labor, cable, tires! e TorKars have hauled millions of tons 
of coal at 3.78¢ and less per ton. The facts are available 
for your review. If your own shuttle car costs are higher, 
don’t you agree that you’d better investigate . . . better 
buy TorKar .. . build better profits in the times ahead? 
© Let’s talk TorKars, at your convenience. 


National Mine 


DISTRIBUTING DIVISIONS: 


4 i ALABAMA DIVISION ALL-STATE DIVISION ANTHRACITE DIVISION 
erv ce ompany Birmingham, Ala. Logan, W. Va. Mt. Carmel, Pa. 
BEMECO DIVISION KY.-VA. DIVISIO MOUNTAINEER DIVISION 
Beckley, W. Va. Jenkins, Ky. Morgantown, W. Va. 
WESTERN DIVISION WESTERN KY. DIVISION WHITEMAN DIVISION 
Price, Utah Madisonville, Ky. Indiana, Pa. 


MANUFACTURING DIVISIONS: 
_ ASHLAND DIVISION CLARKSON DIVISION 
Mappers naan Pittsburgh 19, Pa. Ashland, Ky. Nashville, Il. 
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We put a lot of work into it 
You get a lot of work out of it 


Take a good look at the pictures. 
They show you where your savings 
really start—with the inner and 
outer uniformity of wires and 

strands. Unseen, but of utmost im- 
portance is the extra high strength of 
Roebling Royal Blue Wire Rope. Quality — 


inside and outside —is the extra 
working factor that pays off on 
the job for you. Find out more 
from your wire rope distributor, 
“or write for free booklet to Roebling's 

Wire Rope Division, Trenton 2, N. J. 
Branch Offices In Principal Cities 


John A. Roebling’s Sons Division 
The Colorado Fuel and tron Corp. 
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WELDED 


AVERAGE INSTALLATION TIME: 


ONE MAN-HOUR 


It appears that you can make one dollar do the work of four 
by using wedge bonds instead of welded bonds .. . and, in 
many cases, this is true. Equally, there are other cases where 
welded bonds—though more costly to install—can cut your 
overall expense in tra¢ék maintenance and power consumption. 
= The trick is knowing exactly what kind and type of. bond 
will best fit the job to be done... that’s where O-B comes in. 
We make all kinds of bonds . . . and our District Managers 
have the most up-to-date information on how and when to 
use them. ® If you have a railbonding job coming up, you 
should talk to our local O-B man. There’s a bond that best 
fits your job and he can tell you which one to use (and why). 
Using the right one saves on installation and perhaps will save 
you even more on maintenance and operation! 


10054-M 


EXPANSION SHELLS AND PLUGS + LINE MATERIALS + SAFETY 
AND CONTROL EQUIPMENT + ELECTRIC HAULAGE MATERIALS 
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| into any stripping picture 


LESS DOWN-TIME MORE PRODUCTION 


@® LESS MAINTENANCE @ LOWER COST-PER-TON 


414 to 40 Cubic Yards With or Without Perforations 


HENDRIX MANUFACTURING CO., Inc. 
MANSFIELD, LOUISIANA 
Visit Our Booth +717 at the COAL SHOW — CLEVELAND — May 15-18 
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HEAVY 


Since 1903, Roberts & Schaefer 
has pioneered in the engineering 
of advanced plant design and 
facilities for the preparation of 
coal. Introduction of the Dutch 
State Mines Heavy Medium Cy- 
clone Washer in the American 
market carries on the R&S tradi- 
tion of leadership in the field. 
Roberts & Schaefer provides a 
complete service covering initial 
process studies, design and 
engineering, installation and 
construction. 


MEDIU 


201 NORTH WELLS STREET, CHICAGO 6. ILLINOIS 


WASHER 


= 
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JSS" OPENED A NEW ERA 


IN THE PRODUCTION AND MARKETING OF COAL 


Installations of the Dutch State Mines Heavy Medium Cyclone Washing System 
in the United States during 1960 demonstrate new marketing and profit oppor- 
tunities for the industry. 

It is now possible, on a continuing production basis, to meet the critical re- 
quirements of public utility and industrial plants for premium quality, uniformly 
graded coal. It is being done today in the American market ! 


The Heavy Medium Cyclone Washing System cleans fine coal cleaner than by 
any other cleaning method. 

You have positive control and laboratory efficiency on a production scale. You 
can obtain maximum recovery of present output. You can upgrade to premium 
quality seams of coal which otherwise are unfit for mining. 

The efficiency of the Dutch State Mines Heavy Medium Cyclone Washing 
System has been proved in more than 40 successfully operating plants in 15 coun- 
tries throughout the world. It is available in the United States exclusively through 
Roberts & Schaefer. Installations can be made in your present facilities as well 
as in a completely new plant. 


A Roberts & Schaefer engineer will be glad to give you complete information. 


ENGINEERS & CONTRACTORS 


ROBERTS & SCHAEFER 


DIVISION OF THOMPSON-STARRETT COMPANY, INC. 


C 


NEW YORK 19,N.Y. © PITTSBURGH 22,PA. ¢ HUNTINGTON 10,W. VA. « ST. PAUL 1, MINN, 
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(s§) Tiger Brand hoist ropes 


last over 1,800 hours on 25-yard dragline 


This big dragline works around the clock—three shifts 
a day—at the Harmattan Mine of Fairview Collieries 
Corporation, Danville, Hlinois. The twin hoist ropes 
last over 1,800 hours in this rugged service. 

The USS Tiger Brand hoist ropes are two inches 
in diameter and 450 feet long. They are made of tough 
Monitor steel which has a reputation for long service 
on jobs like this. 

The upper boom supports are also Tiger Brand— 
six two-inch diameter galvanized boom support 
strands 118 feet long. These are noted for their 
strength and resistance to vibration fatigue. Most of 
the largest shovels in the country are equipped with 
USS Tiger Brand Boom Support Assemblies because 
of their reputation for safety and long service life. 


Why USS Tiger Brand is your best buy. Tiger 
Brand Wire Rope is designed by one of the industry’s 
most capable staffs of wire rope engineers. It is made 


by a company that maintains the most complete re- 
search and manufacturing facilities in the steel indus- 
try. When you buy Tiger Brand you get the right rope 
for the job. And your installation is no further away 
than a phone call to experienced American Steel & 
Wire field service representatives. 

You can get Tiger Brand Wire Rope for any type 
of mining service. For information, write American 
Steel & Wire, Dept. 1119, 614 Superior Ave., N.W., 
Cleveland 13, Ohio. 


USS and Tiger Brand are registered trademarks 


American Steel & Wire 
Division of 
United States Steel 


Columbia-Geneva Stee! Division, San Francisco, Pacitic Coast Distributors 
Tennessee Coal & Iron Division, Fairfield, Alabama, Southern Distributors 
United States Stee! Export Company, Distributors Abroad 


This mark tells you a product is made of modern, dependable Steel. 


~ US ~ 
USS Tiger Brand hoist ropes and boom supports help keep this 25-yard dragline on the job around the clock. | 
| 
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WIDER WING CLEARANCE 


ALL AIR 
OR 
WATER 
SHOOTS 
FORWARD 


Timken threaded bits 


CLEAR CHIPS FASTER 


When you drill, you want to drill rock—not loose 
chips. You want to prevent wasteful chip-clogging. 
And you can, by using Timken® threaded carbide insert 
bits. The five front hole design, pioneered by the 
Timken Company, shoots air or water directly against 
the rock face to speed chip removal. And with the 
deeper, wider wing clearance chips clear faster. You 
save time, speed drilling. 

You save in other ways too. The tough, special analy- 
sis carbide inserts have better wear resistance. They’re 
deep—can be re-conditioned many times. And bit 
bodies are made of Timken fine alloy steel for added 
strength. Result is you get more hole per bit with your 
drifters, sinkers and stopers. 

Timken bits are used by more miners and contractors 
than any other removable bit. One reason is that with 
Timken bits you get the kind of “on the job service” 
from Timken field engineers you can’t get anywhere 
else. Timken threaded bits are available in a complete 
range of sizes and types. For full details send for free 
brochure,‘*Timken Removable Rock Bits’. The Timken 


Roller Bearing Company, Rock Bit Division, Canton 6, 
Ohio. Cable: ‘‘TIMROSCO”’. Makers of Tapered Roller 
Bearings, Fine Alloy Steel and Removable Rock Bits. 


FOR OTHER TOUGH DRILLING JOBS 


TAPERED 
SOCKET BIT 


Tapered to give 
strength of one- 
piece steels. Has the 
same speedy chip- 
removal features 
as the threaded bit 
shown above. 


we ALL-STEEL 
| MULTI-USE 


This Timken 
bit gives lowest 
cost per foot of 
hole when you 
can drill out full 
increments of 
steel, 


® 


removable rock bits 
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Jeffrey repeat orders prove 
conveyor production performance 


Almost unbelievable performance is demanded of most mine equipment, and belt conveyors are no 


exception. These are required to function under most adverse conditions. Few can take the punishment 
long enough to win the approval of alert, progressive mine operators. Jeffrey wire-rope type conveyors 


can. Proof of that easily can be seen in repeat orders placed by leading coal producers. The Clinchfield 
Coal Company, Dante, Virginia, is one of these. Ten miles of Jeffrey wire-rope type belt conveyors 


Year Units Total Feet 

58 6 8,000 

59 a 9,500 

60 4 13,000 

61 8 22,500 
These belt conveyors are about equally divided 
between 36-inch and 48-inch widths. 


MINING * CONVEYING * PROCESSING EQUIPMENT...TRANSMISSION MACHINERY...CONTRACT MANUFACTURING @® EFFREY 


have been purchased for their Moss #3 Mine. 


Jeffrey wire-rope type conveyors last longer because the wire 
rope provides a spring-like action to cushion the loaded belt 
as it rides over the idlers. Permaseal® Idlers are sealed to keep 
out dust and dirt...give years of maintenance-free operation. 


For complete information about Jeffrey wire-rope type con- 
veyors, write for Catalog 970. The Jeffrey Manufacturing 
Company, 958 North Fourth Street, Columbus 16, Ohio. 
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"Euclid scrapers have tripled our yardage 
...cut cycle time 60%" 
"In 3 years only two days downtime 
for each of our 3‘Euc’ Rear-Dumps’ 


W. A. Schemmer Limestone Quarry, Inc. at Logan, lowa produces 1500 


tons of crushed stone per day... close to a half million tons annually... 


for highway construction, river stabilization work and agriculture. Up to 


70 feet of overburden has to be removed from the 30 feet of limestone. 


Replacing crawler-drawn scrapers, two 
Euclid TS-24 Scrapers are now used for 
stripping. They have greatly reduced costs 
on this phase of the operation. Cycle time from 
the stripping area to spoil bank and return 
has been reduced by 60% and yardage 
moved per hour has more than tripled. First 
major repair work was done after 4000 hours 
of operation on the first ‘“‘Twin’’ that went into 
service in January of 1957. There has been 
no downtime on the other ‘“‘Euc”’ that has 


been working 17 hours a day since April, 1960. 

On a half-mile round trip from the loading 
shovel to the crusher, three R-10 Rear-Dump 
“Eucs”’ haul a total of 1500 tons per 10-hour 
day. Working an average of 250 days a year, 
these 10-ton haulers have posted a fine avail- 
ability and low maintenance cost record. In 
three years of operation the 3 ‘‘Eucs’’ have 
required no major overhaul and there has been 
only two days of downtime for each machine 
during that long period. 


Prior to going into the quarry business in 1948, Mr. Schemmer had 


his own highway construction firm so he speaks from long experience 


with heavy equipment when he says, “The extremely low operating cost 


of our Euclid scrapers and-trucks has been a major factor in the success 


of our quarry operations”. 


EUCLID 


EUCLID 


FOR MOVING EARTH, ROCK, COAL AND ORE 
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“Two Euclid TS-24 Scrapers and three R-10 
Rear-Dumps enable us to turn a profit stripping 
70 feet of overburden for 30 feet of limestone”’. 


W. A. Schemmer, Pres., W. A. Schemmer Limestone Quarry, Inc. 


EUCLID Division of General Motors 
Hudson, Ohio 


Plants at Cleveland and Hudson, Ohio 
and Lanarkshire, Scotland 


; 
x 
7 
£ 
4 
< 
+ 
i ~~ 
> 
| 
== 
> 
4 
| 
; 
‘ 
] 
©: 


For maximum motor life... 


NATIONAL 
VACUUM-IMPREGNATES 
THE COMPLETE MOTOR 


WITH EPOXY 


National offers superb facilities for 
rewinding and rebuilding rotating elec- 
trical machines...such as this large 
vacuum tank used in impregnating 
insulations with super-strong Epoxy 
resins. Not only single coils, but com- 
plete rotor and stator assemblies for 
large motors are regularly handled in 
this equipment. 


Complete stator assembly with NECCOBOND 
insulation system, after vacuum impregnation 
with Epoxy resins. 


WN 
= 
NATIONAL 
cous 


National Electric Coil 


COLUMBUS 16, OHIO e IN CANADA: ST. JOHNS, QUEBEC 


Rotor for 750-HP Motor is lowered into huge vacuum-pressure tank, 


This process, used with the NEcCcoBOND insulation system provides 
these assurances of maximum service life: 


e the insulation wall is completely void-free, with all interstices 
filled with resin to provide maximum heat conductivity. 


e the exceptional mechanical strength and adhesion of Epoxy 
resin bonds the entire winding and core into a solid mass. 


e@ uniform encapsulation provided by National’s method of bak- 
ing, insures high degree of protection against moisture. 


Whether your electric coil and rebuilding needs are standard 
or special, you’ll be sure of performance when you call in National 
Electric Coil. We tailor-make the coils to fit your needs, offer all 
types of insulation. For information call National’s Columbus plant 
..» HUdson 8-1151...or check the nearest National field engineer. 


DIVISION OF 


McGRAW 


EDISON 
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ALL NEW JOY CD-61 DRILL 


Operators of seams as low as 29’’ can now mechanize 
their drilling with Joy’s new CD-61 coal drill. Two 
models are available with machine heights of 24” 
and 28’. The lower model drills horizontal holes 
from the roof to 20%” above bottom. The 28” 
model drills from the roof to 2414” above bottom. 
The boom swivels a full 185°. 

The entire machine is compact and maneuver- 


able. It has 4-wheel drive with tractor type steering. 
The drill has a 10 foot continuous auger feed to 
eliminate auger changes. The operator’s station is 
located midway between front and rear tires on the 
right hand side of the machine. He remains safely 
away from the face during the complete drilling cycle. 
Get complete details on this high speed, high pro- 
duction drill for low and medium-low coal. 


WORLD'S LARGEST MANUFACTURER OF OR 
UNDERGROUND MINING MACHINERY 


(Canada) Limited, Galt, Ontario 
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Joy Manufacturing Company 
Oliver Building, Pittsburgh 22, Pa, 
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Reasons 
why so 
many 
mines 
use 
the 


LOW 


FAST—Cuts portal to portal time as much 
as 50%. 


STREAMLINED —Transports 11 to 13 men in 
safety and comfort in low seams. 


SAFETY —Exclusive split-roof allows operator 
full directional vision—trolley pole easily 
reached. Quick acting hydraulic truck- 
type brakes on each axle and on the 
traction gearmotor. Independent me- 
chanical hand parking brake each axle. 


(4) POWERFUL—Self-propelled by sturdy trac- 
tion-type 15 HP gearmotor (250 or 


550V—DC). 


RUGGED — Quality built to withstand the 
hard usage of ‘round the, clock mining! 


(6) LOW MAINTENANCE—Simple design—easy 
\ accessibility. 


(7) OPTIONAL FEATURE—Electric dynamic 
- brakes for plus safety on severe grades. 
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You can count on higher out- 
put from your production 
haulers when roads, as well 
as loading and dumping 
areas are maintained regu- 
larly. LeTourneau-Westing- 
house graders handle these 
and other ‘housekeeping” 
duties faster... at lower cost 
... than any other grader of 
comparable size. 


A practical way to speed 


‘routine’ road maintenance 


Most of your grader work is 
probably a lot like that pictured 
here... “routine” maintenance 
chores. They require nothing un- 
usual in the way of power, little 
special equipment, and ordinar- 
ily they can be handled without 
“paper work.” But, the difficult 
thing about these jobs is that 
there are so very many of them 
to do all of the time! 


That’s why many mines and 
quarries choose LeTourneau- 
Westinghouse Model 440 and 
550 graders for this type of work. 
Owners prefer them because 
these LW machines are faster 


than all other graders in their 
power class... they can complete 
more assignments in less time. 


25% faster travel 
than average 


Consider travel speed, for in- 
stance: The “440” and “550” get 
from job-to-job at speeds to 25.2 
mph. That’s 25% faster than the 
average top speed of any other 
““medium-size’’ grader on the 
market. And with a top reverse 
speed of 13.2 mph, these LW 
graders are a full 59% faster 
than the average! 


LETOURNEAU-WESTINGHOUSE COMPANY, 


A Subsidiary of Westinghouse Air Brake Company 


The “440” and “550” work fast- 
er, too. With 8 forward speeds 
and 4 reverse, your operators 
have more full-power speeds to 
choose from, and on most opera- 
tions they work from 1 to 3 mph 
faster per pass. 


MPH advantages, however, are 
only one reason why LW motor 
graders get more work done 
faster. To understand their true 
value it will be worth your while 
to see an LW operate at your pit. 
We will be happy to demonstrate 
the size grader that fits your 
needs. 7 models, 85 to 190 hp. 


Ask for complete details. 
G-2344-MQ-1 


PEORIA, ILLINOIS 


Where quality is a habit 
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THI ~ IS MARION QUALITY There's a special place reserved in Excavator 


Engineering Heaven for the men who designed this remarkable Marion propel brake. Note the location? Right out 

in the open where it’s easy to service. Notice, too, the single hydraulic spring adjustment that rarely needs attention, | 
To protect against rock slides, the entire assembly is enclosed in an easily removable metal cover. You can’t see it] 
here but a simple gear ratio multiplies the initial braking force into many thousands of pounds of holding force at” 
the crawlers—where it counts. But, perhaps the most remarkable point of all is the basic simplicity of a single brak- 


ing point. Routine maintenance becomes just that ...a sort of ho-hum operation since all components are fabricated 
from special steels designed for extra-fast heat dissipation. And response? Let’s put it this way. When the operator | 
flips the convenient electric control switch up in the cab, this Marion will stop RIGHT NOW. Marion Quality in| 
action? We think so. Marion Power Shovel Company, Marion, Ohio. A Division of Universal Marion Corporation, 


\ 
\ 
> 


Editorial 


MINING CONGRESS JOURNAL 
ROBERT W. VAN EVERA, Editor 
March 1961 


Brain Picking 


MINING CONGRESS JOURNAL has 

initiated a program to publish a limited 
number of translations of Russian reports 
dealing with interesting phases of mining 
technology. These articles are selected by 
our editors and translated exclusively for 
the Journal. 


The first of these reports, “Radioactive 
Pickup for Automatic Control of Mining 
Machinery,” appears on pages 45-47 of this 
issue. It came from the November issue of 
UGOL’ (Coal), a periodical of the Russian 
government—which, through a number of 
separate agencies, is responsible for all of 
the printed material in that country. In the 
May issue, the Journal will carry its second 
translation, “Dustless Breaking of Rock by 
Electric Methods.” This report was pub- 
lished recently by the Institute of Mining of 
the Academy of Sciences of the USSR. 


These plans for bringing to our readers 
information on Soviet mining research are 
admittedly an experiment. While the first 
two of these articles include some extremely 
interesting research data, neither indicates 
to what extent the principles developed by 
the Russians have found practical applica- 
tion. The important question, of course, is 
whether their work can help the American 
mining industry. 


It is significant that the Communists have 
made it a point to subscribe to all of the free 
world’s trade publications that they can, 
and the influence of the information they 
have obtained is apparent in some of the 
machinery and methods used in Russia. 
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Along with their determination to “pick 
our brains,” they are also making an all out 
effort to conduct a sound research program 
of their own. Our search of Soviet literature 
reveals that their researchers are prolific 
writers. This, we believe, is part of a well- 
conceived plan not only to use the best tech- 
nology of the free world, but to add their 
own refinements and improvements. The 
wisdom of this philosophy should not be 
ignored, regardless of America’s superior 
productivity. 


Technological breakthroughs are an es- 
sential part of progress, but these advances 
cannot always be brought forth on schedule. 
Like gold, they’re where you find them, and 
Russian or East German scientists have as 
good a chance of coming up with solutions 
to technical problems as anyone else. Be- 
cause the Soviet Government realizes that 
successful research requires free and imagi- 
native meditation, it allows much more free- 
dom to its scientists than to other citizens— 
a powerful incentive. 


Since our own country is well ahead of 
Russia in mechanization and mining tech- 
nology, it would seem that we should be 
better able to make practical use of research 
developments. We don’t advocate handing 
our know-how to the Russians—although 
they have no trouble acquiring it. But cer- 
tainly we should take a close look at what is 
being done abroad and use any worthwhile 
information, no matter where developed, 
for our own progress. Americans, too, can 
profit by picking others’ brains. 


The Journal will be pleased to hear from 
any of its readers as to whether the material 
included in the translations in this and fu- 
ture issues has actual value to the American 
mining industry. Should the program be 
continued, terminated, or expanded? 


23 


ator 

out 

e it) 

at | 

ted 

itor 

in 


By J. A. FULLER 
Superintendent of Surface Operations 


and 


J. R. KRAUSE 


Chief Engineer 
Reynolds Mining Corp. 


Or pit mines and mining meth- 
ods are as varied as the mate- 
rials mined and the locations of the 
mines. It is the purpose of this article 
to discuss some features of open pit 
mining of bauxite deposits in Arkan- 
sas as practiced by Reynolds Mining 
Corp. 

‘lhe Arkansas bauxite deposits and 
mining districts are located in Pulaski 
and Saline Counties, near the center 
of the state. The Pulaski County dis- 
trict is approximately five miles south 
of Little Rock and encompasses a 
series of deposits that lie a short dis- 
tance from the flanks of a nepheline 
syenite outcrop known as Granite 
Mountain. The deposits in Saline 
County are associated with two sepa- 
rate partly-buried hills of nepheline 
syenite. Most of the bauxite deposits 
are found in the areas immediately 
surrounding these crystalline masses 
and are directly associated with the 
weathering of nepheline syenite. 


Arkansas Bauxites Fall into 
Two Types 


Bauxite is the principal source of 
aluminum. It is the name applied to a 
wide variety of aluminum ores con- 
sisting mainly of hydrated oxides of 
aluminum. These ores vary widely in 
the amounts and kinds of impurities. 
The principal alumina minerals com- 
posing bauxite are the monohydrates 
diaspore, boehmite, etc., and the tri- 
hydrate, gibbsite. Impurities are gen- 
erally various iron minerals, such as 
goethite, hematite, and siderite; sil- 
ica, usually in the form of kaolin and 
halloysite; and the titanium minerals, 
rutile, ilmenite and leucoxene. 

Bauxites are divided into classes 
depending upon their end use. They 
are chiefly metal grade, abrasive 
grade, chemical grade, high iron and 
bauxitic clays grading into kaolinitic 
clays. Reynolds operations in Arkan- 
sas are confined to the mining of 
bauxites for metal purposes. 
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Open Pit Mining 


of Bauxite 


in Arkansas 


Major problems in mining bauxite at Reynolds’ 
Section 35 mine are concerned with keeping 
water out of the pits, preventing ore con- 
tamination, and maintaining close engineer- 
ing control over ore extraction operations 


In general, the bauxite deposits in 
Arkansas fall into two types; those 
that formed and remained essentially 
in place and those that have been 
transported to their present position 
by soil creep and stream action. 

Bauxite differs greatly in its char- 
acter and physical properties. In 
hardness it varies from a soft earthy 
or clay-like material to a hard, tough, 
sometimes brittle material. In color it 
ranges from light gray through tan 
and brown to red. Color is not neces- 
sarily an index of grade. Although a 
wide variety of forms are evident, the 
three basic types are granitic, piso- 
litic, and fine-grained structureless 
bauxite. 

Arkansas deposits range from a few 
feet to more than fifty ft in thickness. 
Deposits which outcrop to those bur- 
ied under 600 ft of sediments are 
known, 


The climate of central Arkansas 
varies from warm humid summers to 
moderate winters marked by occa- 
sional snow storms. Average tempera- 
tures range from 42° in January to 
81° in July with extremes varying 
widely from these means. Rainfall 
has averaged 47.3 in. at Little Rock. 

A large number of small creeks and 
branches cross the area providing a 
complicated drainage pattern. In spite 
of the number of creeks, the area is 
poorly drained and subject to flood- 
ing. 


Current Production Mainly 
From Two Companies 


Early in 1942, Reynolds com- 
menced bauxite mining by sinking a 
shaft on the Hurricane Creek ore body 
near the town of Bauxite in Saline 
County. The ore was shipped to Gov- 
ernment stockpiles located nearby. 
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During World War II the stockpiling 
program by the U. S. Government, 
through Metals Reserve Co., brought 
numerous other mining companies 
into the district. 

In 1946, Reynolds acquired the 
Hurricane Creek alumina plant from 
Metals Reserve and all of the subse- 
quent production from Reynolds 
Mining has been delivered to this 
plant. When the Government ore 
purchasing program came to an end, 
all the small independent producers 
who had been drawn into the field 
ceased operations, leaving only Alcoa 
and Reynolds as the major bauxite 
producers. 

According to “Minerals Yearbook,” 
during the ten-year period from 1950 
through 1959, 15,697,000 long dry 
tons of bauxite were produced in 
Arkansas. During World War II, the 
state produced over 6,000,000 long 
tons of bauxite in one year (1943). 

In 1959, Reynolds Mining deliv- 
ered 744,000 long dry tons from open 
pit mines and 155,000 long dry tons 
from underground mines to the Hur- 
ricane Creek plant. 

Reserves of Arkansas bauxites are 
difficult to estimate. Variable factors 
such as grade of ore (metal grade, 
abrasive grade, chemical grade), 
thickness of deposit, and whether open 
pit or underground ore, influence the 
result. However, in 1950 the United 
States Geological Survey estimated 
that in deposits over five ft thick there 
were between 5,000,000 and 6,300,000 
long wet tons that would meet prewar 
specifications of not over seven per- 
cent SiO, and not over three percent 
FeO; 48,900,000 long wet tons that 
would meet War Production Board 
requirements of less than 15 percent 
SiO., less than six percent FeO, over 
40 percent Al,O, and not less than 32 
percent of “available alumina,” and 
88,900,000 long wet tons of similar 
specifications but with no restriction 
as to iron content. It is generally 
admitted that although the latter 
grade is not presently commercial, 
this estimate is conservative. 


Early Mining Efforts Confined 
to Outcrops 


The earliest mining of bauxite was 
entirely by open pits developed from 
outcrops. Shallow churn drilling to 
explore the lateral extent of these 
deposits was used. Hand churn drill- 
ing was supplemented by mechanical 
churn drills and then by rotary rigs 
capable of recovering cores. 

In December 1941, the U. S. Bureau 
of Mines engaged in an extensive ex- 
ploration program which continued 


MARCH 1961 


for four years. This project was one 
of those undertaken for the purpose 
of developing domestic sources of 
supply for critical and strategic min- 
erals. Private companies have con- 
tinued the search for and the develop- 
ment of bauxite deposits in Saline and 
Pulaski Counties. 

The major source of open pit ores 
produced by Reynolds during the past 
several years has been the extensive 
holdings known as the Section 35 
deposit, located near Bryant. The dis- 
covery of this deposit and the defini- 
tion of the ore limits was the result of 
exploration and development drilling 
by Reynolds and the Bureau of Mines. 
This group of properties, including 
the hauxite deposit and adjacent spoil 


two panels, facilitating the delivery 
of a controlled production. 

Initially, an entry cut providing 
access for mining was made, from 
which two separate box cuts were 
opened. After the bauxite was re- 
moved these box cuts provided spoil 
disposal for the development of ad- 
jacent panels. Both the entry and box 
cuts were effected by contract drag- 
line and scrapers. 

To continue this panel stripping, 
Reynolds, in 1950, purchased a ten-yd 
electric dragline with a 200 ft boom. 
Prior to this, the company contracted 
the stripping of all open pits in both 
Saline and Pulaski Counties. 

Before stripping begins, complete 
plans are developed by the engineer- 


Outlying bauxite mine in Saline County, Ark. Underground ores, ores from the Section 
35 mine, and ores from other open pits are blended to provide the Hurricane Creek 
alumina plant with a controlled grade of bauxite 


disposal lands, comprises approxi- 
mately 1100 acres. 

The Section 35 ore body varies 
from 5 to 40 ft in thickness, is undu- 
lating and gently dipping to the 
north. The overburden ranges from 
65 ft to 200 ft in depth. Mining to 
date has been concentrated in the 
southern area of the deposit where 
the depth of stripping has averaged 
approximately 95 ft, with a maximum 
of 140 ft. 


Three Panel System of Stripping 
and Mining Employed 
In order to provide the desired de- 
gree of flexibility, a three face or 
three panel system of stripping and 
mining is followed at this ore body. 
While one panel is being stripped, 


mining may be carried on in the other 


ing department for each panel. These 
plans take into consideration, among 
other things, existing surface condi- 
tions, depth of overburden, haul road 
entry, thickness of ore, drainage and 
sump requirements, and spoil place- 
ment. 

The panels are laid out both in plan 
and vertical section to analyze these 
varying conditions and resolve them 
in the most effective manner within 
the capabilities of the dragline. These 
panels are normally 140 ft in width 
and have varied from 900 ft to 1200 
ft in length. A swell factor of 11 per- 
cent is used in planning of spoil place- 
ment. 


Overburden Stripped in Two Cuts 


In general, overburden removal is 
accomplished by means of two cuts, 


25 


| 
\ 


Overburden removal is accomplished by means of two cuts, each of which approximates 


% 


half of the total stripping depth. Pictured is a dragline excavating the second lift down 
to the ore horizon 


each cut approximating one-half of 
the total stripping depth. Banks are 
cut with a slope of one to one. To pro- 
vide a stable tracking surface for 
the dragline, the “first lift” is pre- 
ceded by a shallow “trim cut,” which 
removes surface sands and wet clayey 
gravel. Because “trim cut” material is 
not suitable for forming a spoil base, 
it is placed in the adjacent mined out 
panel in such a manner that it consti- 


Soft, plastic clays, which underlie the ore zones, do not provide adequate bearing to 


tutes a portion of material that is 
later rehandled. 

When the dragline reaches the end 
of the panel on the “trim cut” phase 
of the operation, it cuts its way down 
to a working level on top of the “first 
lift.” Material from the “first lift” is 
cast into the bottom of the adjacent 
mined out panel. As the “first lift” 
progresses, a dozer levels the cast 
spoil to form a working surface on 


support heavy equipment. Heavy rainfall aggravates the condition and is among the 
factors which led to use of 4-yd and 4.5-yd draglines working on top of the ore for 
loading. Note drainage benches on pit slopes 
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which the dragline will operate in 
excavating the “second lift.” To mini- 
mize soaking of the spoil pile base, 
the dozer establishes drainage on the 
spoil pile bank. When the dragline 
reaches the end of the “first lift,” it 
ramps itself down onto the prepared 
spoil bench in position to excavate 
the “second lift” down to the top of 
ore. 

The last phase of the operation, 
that of rehandling the cast material, 
provides for the excavation of a drain- 
age ditch 12 ft wide at the bottom, ad- 
jacent to the exposed face of ore, run- 
ning the full length of the panel. In 
the course of excavating this ditch, a 
slope of one and one-half horizontal 
to one vertical is established on the 
spoil. 

Material rehandled in the course of 
establishing the drainage ditch and 
spoil slope is cast above and behind 
the dragline, against the high spoil 
deposited from preceding panels. 
The tops of these piles are then leveled 
off to an approximate original sur- 
face elevation in such a manner that 
rainfall is conducted away from the 
excavation. The exposure to spoil 
failure, due to saturated ground, is 
minimized by eliminating the entrap- 
ment of water on the spoil. These re- 
filled areas are available for stock- 
piles. 


Dikes, Ditches and Sumps 
Minimize Water Problems 


While excavating the “first” and 
“second lifts,” the dragline creates a 
drainage berm 15 ft wide in the virgin 
overburden slope to collect not only 
the inflow of ground waters and rain 
falling on the panel slope but also 
bank wash material. This procedure 
reduces to a great extent the amount 
of bank erosion and resulting con- 
tamination of ore. 

To prevent the inflow of surface 
waters, each panel is protected by 
dikes and ditches. Sumps are main- 
tained at either end of the panel in the 
adjacent mined out area to provide for 
the collection of water. 

In general, the overburden is a 
free digging material consisting of 
sand, gravel, sandy clay and lignitic 
clay. Occasionally, boulders and thin 
layers of siderite are encountered. 
Blasting is sometimes required to 
loosen dense clays and sideritic lenses. 

Through experience it has been de- 
termined that in order to minimize 
the exposure of spoil failures the 
maximum uninterrupted height of 
dragline spoil must be restricted to 
approximately 55 ft. Berms of from 
30 to 50 ft in width are established at 
these intervals during the construc- 
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tion of spoil piles. The slope from the 
berm to the base of the pile is one 
and one-half to one, and the slope 
above the berm is one and one-fourth 
to one. In addition to stability, these 
berms also provide a catchment for 
slope wash and conduct runoff to 
collecting sumps. 


Variety of Earthmoving 
Equipment Is Used 


The dragline normally operates 
three shifts per day, five days per 
week. The crew on each shift is com- 
posed of a supervisor, an operator, an 
oiler, and one combination ground- 
man and dozer operator. A welder is 
employed on day shift only. On the 
basis of three-shift operation, five 
days per week, the dragline moves an 
average of 1,550,000 cubic bank yards 
per year. The present stripping depths 
require that approximately 50 per- 
cent of this yardage be rehandled. 

Servicing and routine maintenance 
on the dragline are accomplished dur- 
ing each working shift. The dragline 
is radio equipped to facilitate com- 
munications with service departments. 
Reynolds maintains a 4160 volt distri- 
bution system in the Section 35 area 
to furnish power to the dragline and 
other electric units, including pumps. 
Ground fault protection equipment is 
installed at points of usage. 

As auxiliary stripping equipment, 
company owned rubber tired scrapers 
are used where applicable. 

Reynolds’ stripping requirements 
in areas other than the Section 35 ore 
body are handled by outside con- 
tractors. Various types of earthmov- 
ing equipment are employed, includ- 
ing rubber tired scrapers, dozers and 
draglines, shovels and Euclid loaders 
in combination with bottom dump 
trucks. 

The company in 1948 initiated a 
program of reforestation in which 
loblolly and short leaf pine seedlings 
are planted on spoil piles and other 
suitable areas as they become avail- 
able. 

The routine of a three panel system 
of mining (stripping one panel while 
two panels are available for ore ex- 
traction) provides maximum selec- 
tivity of grades of ore, with a mini- 
mum amount of stockpiling, and flexi- 
bility of mining operations. 

Engineering control plays an im- 
portant and continuous role in the 
mining operations. Drill hole core 
analyses, plan and cross _ sectional 
maps, frequent surveys, and daily pit 
samples all contribute to the basic ob- 
jective of extracting the desired grade 
of bauxite. 

Reynolds maintains laboratory fa- 
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Sump water is pumped from the pits by means of float-mounted centrifugal 
pumps. Total discharge heads encountered approach 200 ft. Shown is a typical 
temporary pump installation 


cilities for the complete analysis of 
bauxite. The proportions of free and 
combined water, alumina, silica, iron 
oxide, and titania are determined. 
Approximately 400 to 500 samples are 
analyzed per month. 


Ores from Several Operations 
Blended 


To provide protection against silica 
contamination, bank and spoil pile 
drainage benches are established 
above the top of the ore. Bank ero- 
sion, not collected by the drainage 
benches, is cleaned up prior to and 
after each blast and prior to and dur- 
ing loading operations. Front-end 


loaders, bulldozers, and graders, to- 
gether with shovels and dragline load- 
ing equipment, are utilized in keeping 
the ore clean. 

Pit bottom drainage is directed to 
collecting sumps and provides a 
suitable base upon which spoil from 
succeeding panels is deposited. Sump 
waters, having a pH as low as 2.5, are 
pumped out of the pits by means of 
float-mounted centrifugal pumps 
through eight-in. or ten-in. aluminum 
pipes. Total heads encountered ap- 
proach 200 ft. 

To provide the Hurricane Creek 
alumina plant with the desired grade 
of bauxite, underground ores, selected 


Separations within the ore zone are made with 2.5-yd shovels such as the one ~~ 
shown loading a truck at the Section 35 mine. Note sump in foreground 
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ores from Section 35 pits and ores 
from other outlying open pits (some 
located as far as 20 miles away) are 
blended. Each day’s pre-selected ores 
are loaded and delivered directly to 
the plant prior to their analyses. Such 
a procedure necessitates both an inti- 
mate knowledge and familiarity with 
the various ore grades, their respec- 
tive positions and availability, coord- 
ination of the mining equipment, and 
the cooperation of the operating per- 
sonnel. 

To, maintain the desired grades of 
ore delivered, it is occasionally nec- 
essary to change the loading crews 
and trucks from one source to another 
during the shift. Such changes usually 
occur as a result of a reversal in the 
prior days analyses as compared to 
the estimate. An engineer schedules, 
supervises and coordinates the blend- 
ing of ores. A normal day’s delivery 
will average approximately 5000 tons 
from open pit and underground 
sources. 


Truck-Mounted Augers 
Drill Blast Holes 


Drilling bauxite for blasting pur- 
poses is accomplished with McCarthy 
Model V 106 auger drills mounted on 
standard 2.5-ton trucks. These drills 
are equipped with 50-hp gasoline en- 
gines. The rotary motion is provided 
by power take off from the gasoline 
engine whereas vertical motion is 
performed hydraulically. Blast holes 
are nominally five in. in diameter. 
Drill heads 4.5 in. in diameter, hold- 
ing four 1% in. by 1% in. by 2.75 in. 
tungsten carbide insert bits are at- 
tached to 4.5 in. auger steel. This drill 
steel has a four-in. pitch, is six ft 
100: and weighs approximately 45 
b 


The hardness of the ore has a 
marked effect on the footage drilled 
per shift, as evidenced by the fact 
that footage ranges from 600 ft to 
1000 ft per shift. Reynolds has tested 
numerous types of drilling equipment 
and although experimentation contin- 
ues, it is felt that the auger drill is the 
most satisfactory type. 

As with other open pit mines, the 
use of ammonium nitrate has _per- 
mitted savings to be effected in blast- 
ing operations. At present, approxi- 
mately 70 percent of the explosives 
used is ammonium nitrate, 10 percent 
of the total is 60 percent strength dy- 
namite used as primer for ammonium 
nitrate, and 20 percent is waterproof 
packaged 4 in. by 16 in. cap-sensitive 
powder. Packaged powder is used only 
for wet holes. Detonation is accomp- 
lished by means of fuse, caps, and 
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Primacord. Electric caps are not used 
as it is felt that stray currents from 
trailing power cables, lightning, or 
mobile radios would create hazardous 
conditions. Drill hole spacing and 
burden range from 10 ft by 10 ft to 7 
ft by 14 ft, depending upon local pit 
conditions and requirements. Bauxite 
breakage averages approximately 3.0 
tons per pound of explosive. 

The close proximity of small towns 
necessitates controlled blasting to min- 
imize possible property damage. From 
time to time consultants have been 
called in to analyze the effects of 
blasting. On one occasion during such 
a study, the passing of a small dump 
truck produced much greater “ground 
effect” than the blasting. Adherence 
to specific recommendations as to the 
number of delays and the size of the 
blasts is practiced. Delayed blasts are 
made by the use of millisecond 
Primacord delays. As an additional 
safety precaution, caps are not 
brought into the pit area until the end 
of the shift or until the shot is to be 
fired. 


Ore Loaded with Draglines 


In nearly all instances the bauxitic 
ore zone is underlain by soft, plastic 
clays. These clays do not provide ade- 
quate bearing to properly support 
either heavy loading equipment or 
loaded trucks. In addition, the annual 
rainfall of about 50 in. aggravates 
the poor bearing condition, traction 
becomes exceedingly low, and con- 
tamination control difficulties in- 
crease. These factors together with 
other important considerations have 
brought about the use of four-yd and 
4.5-yd draglines to load most of the 
bauxite ore. The benefits of dragline 
loading become even pro- 
nounced during the wet seasons. 

Normally these draglines remove 
the ore in one or more cuts. Where 
conditions require, it is customary 
to make separation within the ore 
zone by means of 2.5-yd shovels. This 
combination of loading units gives 
good production and provides the re- 
quired degree of ore selectivity. 

Pit ramps do not exceed eight per- 
cent grade. The average length of haul 
from the Section 35 properties is 
three miles. Two sizes of off-the-high- 
way hauling units are utilized, namely 
15-ton and 22-ton trucks. The larger 
size trucks are equipped with torque 
converters. Loaded haulage speeds 
range from 22 mph for the small units 
to 28 mph for the large units. All 
trucks are weighed and sampled prior 
to dumping their loads. Haulage from 
outlying mines is accomplished by 


contractors’ trucks. Mining and ore 
delivery is done on day shift only. 


Haul Road Construction 
and Maintenance 


The main haul roads are 35 to 40 
ft wide and have a sub-base consist- 
ing of a minimum of three ft of com- 
pacted sand, clay, and gravel. In most 
instances, this base is over four ft 
thick. Grading, shaping, watering, 
and traffic have produced a smooth, 
hard surface. 

In 1956, the company experimented 
with a 15 percent-latex asphalt seal 
coating over approximately three 
miles of main haulage roads. This 
surface of plastic asphalt sheds water 
excellently and withstands the heavy 
truck traffic without squeezing or 
forming ruts. It has been found nec- 
essary to resurface about every three 
years because spillage together with 
winter freezing and thawing tend to 
break down the waterproof seal. As 
with other well constructed haul 
roads, the prime requisite for the 
successful utilization of this thin, pli- 
able, latex asphalt coating is a solid, 
unyielding base. The advantages of 
this type of surface are numerous, but 
primarily the cost of grading, rebuild- 
ing, and watering are eliminated, 
truck maintenance is reduced, and 
productivity is increased. 

Repair and maintenance of most 
equipment is performed at centrally 
located company shops. Large shovels 
and draglines are repaired and main- 
tained in the field. 


Radio Communications Expedite 
Work, Minimize Down-Time 


A program of preventive mainte- 
nance is followed. Shovels, draglines, 
trucks, tractors, and other units are 
scheduled out of service, steam 
cleaned, inspected, and repaired on 
the basis of hours operated. Routine 
servicing and some maintenance is 
performed on the evening shift. Prior 
to the beginning of each shift, tires of 
hauling units are gauged and the 
pressure adjusted if necessary. 

All service trucks as well as pickup 
trucks operated by supervisory and 
maintenance personnel are equipped 
with mobile radio units. In addition, 
fixed units are installed in the main 
shops, warehouse, and mine office. 
Radio communications expedite the 
work in general and minimize down- 
time due to equipment breakdowns. 

The safety of all operations is un- 
der the general direction of a safety 
director working in cooperation with 
all supervisors. Weekly safety meet- 
ings are held for all hourly personnel. 
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Two different methods of ventilating the face 
region with auxiliary fans are being tried by the 
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dequate ventilation and dust con- 
trol are the major factors in 
preventing ignitions in coal mines. 
Either dust or gas may become criti- 
cal if an adequate amount of pure air 
is not provided and the dust produced 
in the process of mining is not sup- 
pressed. 

Prior to the advent of continuous 
mining, face areas could be properly 
ventilated by the use of line canvas, 
even when the places were liberating 
a considerable amount of methane. 

As mining techniques progressed, 
it became more difficult to provide 
proper amounts of air to the face due 
to the width of the places being 
mined, the size of equipment being 
used and the higher rates of advances. 

It is not uncommon in gaseous 
areas for the air used to ventilate the 
face areas to contain from 0.1 to 0.2 
percent methane due to liberation 
from the coal already mined and the 
newly exposed area. 

Continuous mining is being per- 
formed by several different kinds of 
equipment, the two most common 
being the ripper and boring types. 
Of the two, the boring type presents 
the more difficult problem because 
the borer develops the place to its 
own working width. In so doing, it 
blocks the immediate face area. The 
necessary bulk of the machine itself 
restricts the air flow over and around 
the machine (figure 1). 

Machines of the type shown in fig- 
ure | that can mine a place 6 by 12 
ft are capable of advancing the place 
at the rate of from 18 to 24 in. per 
minute. This being the case, it is ob- 
vious as to the condition that will ex- 
ist with respect to ventilation at the 
face if the area being mined liberates 
methane and an adequate amount of 
pure air is not supplied. 

At the time continuous mining was 
introduced to the industry, an attempt 
was made to ventilate the face regions 
with a line canvas. All kjown methods 
of using canvas were tried and proved 
unsuccessful in keeping the methane 
content below the legal'lirhits. Numer- 
ous stoppages in operations were re- 
quired in order that pure air could 
slowly sweep out the accumulated-gas. 
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Fan Tubes In Series- 10’ Lengths 


Fig. 2. Several methods of installing auxiliary fans and tubing are being tried by the 

coal industry. One test made outside the mine with a straight line of tubing involved 

an exhaust fan capable of producing 5000 cfm at 3.75 in. of water. Velocity readings 

were taken progressively at the inlet end of each ten-ft tube as it was attached. The 

flow chart shows the results. The average drop in volume for each ten ft of tubing 
is approximately 180 cfm 


Auxiliary Fan Ventilation Tested 


The only other method known was 
the possible use of auxiliary fan ven- 
tilation. This method is not permitted 
unless a special permit to use such 
equipment is granted by the Joint In- 
dustry Safety Committee. Such a per- 
mit was granted the U. S. Bureau of 
Mines in order that the auxiliary fan 
method could be tested, and tests were 
made in the O’Donnell No. 1 mine of 
Rochester & Pittsburgh Coal Co., lo- 
cated at Four States, Marion County, 
W. Va. Numerous mines are at the 
present time conducting tests under 
the Bureau of Mines Permit. 

Results of the tests conducted in the 
O’Donnell mine were filed with the 
Joint Industry Safety Committee for 
their consideration. After due delib- 
eration and study of reports, a per- 
mit was granted the O’Donnell mine 
to use such equipment, provided the 
following requirements were complied 
with: 


1. The fan shall be of permissible type, 
maintained in permissible condition, so lo- 
cated as to avoid any recirculation of air, 
and inspected frequently by a qualified 
person when in use. 


2. Fans operated blowing shall be in- 
stalled in the positive intake air current, 
and the volume of.such positive intake air 
current shall be greater than the maximum 
rated capacity of the fan. 


3. Fans operated exhausting shall be in- 
stalled in the return air current, and the 
volume of positive intake air current enter- 
ing the place to be ventilated with exhaust 
fans shall be greater than the maximum 
rated capacity of the fan. 
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4. In places where exhausting auxiliary 
fans are used, accumulations of methane 
resulting from unschedule stoppage of the 
main fan shall be removed, after restora- 
tion of normal mine ventilation, by con- 
ducting the air current into the place with 
line brattice. Auxiliary fans shall not be 
operated in such place during stoppage of 
normal ventilation. 


5. If the auxiliary fan fails, the electrical 
equipment in the place shall be stopped 
and the power disconnected until the fan 
is again in operation. During such stop- 
page, ventilation shall be by means of the 
primary air current conducted into the 
place in a manner to prevent accumulation 
of methane. 


6. In places where auxiliary fans are 
used, the ventilation during scheduled idle 
periods (i.e. week-ends, idle shift, etc.) 
shall be by means of the primary air cur- 
rent conducted into the place in a manner 
to prevent accumulation of methane. 


7. Electrical equipment shall not be op- 
erated inby the last open crosscut of any 
working place when the air therein con- 
tains more than 1.0 percent of methane. 

8. The intake air current, the air passing 
through the fan, and the air in the immedi- 
ate return from the working place shall not 
contain more than 1.0 percent methane. 

9. In making examinations for methane 
with a flame safety lamp, the non-luminous 
“capping” flame shall be used. 

10. Coal shall not be permitted to accu- 
mulate at the outby end of the miner con- 
veyor to the extent that ventilation of the 
working place is restricted. 

11. These requirements shall not be con- 
strued to supplant or negate any applicable 
provision of the Federal Coal Mine Safety 
Act or Federal Mine Safety Code. 


As an added provision, an adequate 
number of tests for methane shall be 
made to insure compliance at all times 
with Requirement Nos. 7 and 8 listed 
above. 

The company and the Bureau of 


Mines will continue their cooperatioti 
in the installation and operation of 
these auxiliary fans and the Commit- 
tee is to be given adequate periodic 
reports on the progress of this work. 


Exhaust Versus Forcing Method 


Two different methods of ventilat- 
ing the face region with the use of 
auxiliary fans are being tried by the 
coal industry. These two are the ex- 
haust and forcing methods. Either 
method has its advantages and dis- 
advantages. When the forcing or 
blower method is used, the air is de- 
livered at a high velocity to the point 
of discharge, and this velocity causes 
relatively good diffusion. Further- 
more, the air can be directed to areas 
where dead spots occur. 

When the air is directed to the 
working face by the blowing method, 
it must return over the equipment 
and workmen. This, obviously, is not 
a good practice from a health, safety 
or productive standpoint. 

When the exhaust system is used, 
the intake air is taken to the inlet 
end of tube over the workmen and 
machinery and returned along with 
the dust which is produced in the 
process of mining, through the vent 
tubing and discharged into the return 
airways. Another advantage this 
method has is the area in which the 
operator has to perform his duties is 
much freer of dust particles. 

Either method, with its increased 
quantity of air delivered to the work- 
ing face, provides lower temperatures 
at the working face. Temperature 
readings were taken at the fan and at 
the operator’s station and were 59° F 
and 62° F respectively. Readings 
taken when the canvas method was 
being used showed the temperature in 
the last intake crosscut to be 60° F 
and at the operator’s station to be 
82° F. 

As a result of numerous dust 
counts, it has been determined that 
the number of dust particles per cubic 
foot attained near the operator by the 
suction method is only 60 percent of 
that which occurs in the forcing 
method. 

The entrained dust particles in the 
return from fan causes much concern. 
Various ways have been tried to trap 
the dust at the point of discharge. 
Among these are erecting canvas 
baffles in front of the discharge; using 
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Figs. 3 and 4. (Left) Arrangement of fan and tubing for a test conducted inside the mine. (Right) Flow chart of test. In this arrange- 
ment the tubing is connected to the inlet side of fan and to a metal collector which is attached to the continuous miner. Intake air 
flows over and around the machine to enter the collector. The equipment used in conducting this test included an exhaust fan capable 
of producing 6000 cfm at 3.75 in. of water. Free flow was found to be 8325 cfm. The drop in volume of 2000 cfm after the fifth tube 
was attached was caused by a drop in d-c voltage, which slowed the speed of the fan. This points to the advantage of a-c power, 


a rock duster in conjunction with 
fan; adding additional fine mist 
sprays to the continuous miner and in 
the return air courses; and erecting 
air filters in front of the discharge of 
the fan. It was found that a consider- 
able amount escaped and settled in 


16” TUBING ATTACHED 
TO ARCH OF CUT 


EXHAUST FAN 


S. CAR ROAD 


RETURN AIR 


Figs. 5 and 6. (Left) Fan and tube 
axial flow fan capable of groducing 


and extended to a point beyond on 
the machine oedyanced, ae end 
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which is more stable 


the returns when any of the above 
methods were used. However, a 
method that was tried and proved 
more successful in trapping the dust 
involved using a water injection dust 
collector and fan, which served the 
dual purpose of providing air for the 


8,000 


face and filtering the return air. This 
collector was driven by a 20-hp motor 
and required three to four gpm of 
water. Being a prototype model, it 
was designed to be mounted on the 
body of the continuous miner; how- 
ever, due to insufficient head room, it 


7,000 


1,000 


FAN TUBES IN SERIES — 10’ LENGTHS 


used in a test and (right) flow chart of air volumes. Equipment used included an 


cfm at 3.75 in. of water. The fan was set and the return tubing was attached to the fan 
opposite side to the controls. Additional tubes were attached progressively as 
he tubing ahead of the operator at all times. Free flow was 7257 cfm 


31 


1 
| 
| 
| 
| 
| 
= 


was placed in the first outby crosscut 
and tubes were attached to the inlet 
side and extended to a permanent col- 
lector mounted on the continuous 
miner. This provided adequate air 
volume and filtered the dust from 
the air but when in operation pro- 
duced a high-pitched sound which 
made it physically uncomfortable to 
be around. It is hoped that this con- 
dition can be corrected since it has 
considerable merit in solving the dust 
problem. 

Methods of Installing Fans & Tubing 

Several methods of installing the 
fans and tubing are being tried by the 
industry. The following is a descrip- 
tion and the results of some of these 
methods. 

A 1%-hp, 12-in. diam blowing fan 
capable of producing 2600 cfm was 
installed on the intake side. Tubing 
12 in. in diameter was extended from 
the fan for a distance of 100 ft to the 
rear of the continuous miner. When 
the tubing was as far as 35 ft from 
the face, there was sufficient air to 
keep the face clear with a methane 
liberation of 20 cfm. Although the 
face remained clear, a build-up in 
methane was recorded outby the face 
due to methane liberated from the 
newly mined coal and from the area 
already mined. 

The next test was made on the out- 
side of the mine with a straight line 
of tubing. The equipment used was 
an exhaust fan driven by a five-hp, 
440-volt a-c motor capable of pro- 
ducing 5000 cfm at 3.75 in. of water. 
The velocity of the air was determined 
by the use of a velometer, and a ten- 
point traverse of the area was em- 
ployed. 

Velocity readings were taken pro- 
gressively at the inlet end of each tube 
as it was attached. Figure 2 shows the 
flow chart of this test. The free flow 
was found to be 7250 cfm. 

The average drop in volume for 
each ten ft of tubing is approximately 
180 cfm. It is to be noted that this test 
was conducted under ideal conditions, 
good alignment, and tubing in good 
condition. Poor tubing and poor 
alignment materially affect the amount 
of air the fan delivers to the working 
face. 

Figure 3 shows the arrangement 
of fan and tubing in the next test 


which was conducted 5 side the mine. 
Figure 4 shows the chart of the 
test. 
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Ft of Tubing Flow, cfm 
10 7,000 
20 6,900 
30 6,150 
40 6,055 
50 5,805 
60 5,600 
70 5,560 
80 5,262 
90 5,430 

100 5,277 
110 4,889 
120 4,666 
130 4,580 
140 4,440 
150 4,000 
160 4,000 
170 3,875 
180 3,500 
190 3,500 
200 3,400 
210 3,220 
220 3,200 
230 3,020 
240 2,970 


In this arrangement, the tubing is 
connected to the inlet side of fan and 
to a metal collector which is attached 
to the continuous miner and located 
in the throat of the conveyor well at 
a point eight ft outby the rotors. The 
collector is closed on all sides except 
the bottom which acts as the inlet to 
the collector. A piece of rubber belting 
is attached to the outby side of the 
collector and extends down to the con- 
veyor of the machine. This was done 
to make a seal, thereby making the 
intake air flow over and around the 
machine to enter the collector. When 
coal is being carried on the conveyor, 
the belting rides the top of coal mak- 
ing at least a partial seal. 

The equipment used in conducting 
this test was an exhaust fan driven 
by a five-hp, 250-volt d-c motor, capa- 
ble of producing 6000 cfm at 3.75 
in. of water. Spiral re-enforced 16-in. 
diam tubing in ten ft lengths was used. 
The free flow was found to be 8325 
cfm. 


Ft of Flow, Methane 
Tubing cfm Liberation, 
cfm 
10 7,850 
20 7,200 
30 6,800 
40 6,300 6.80 
50 4,300 5.16 
60 3,800 5.70 
70 3,500 6.30 
80 3,400 6.20 
90 3,200 - 8.00 
100 2,800 


The drop in volume of 2000 cfm 
after the fifth tube was attached was 
caused by a drop in the d-c voltage, 
which slowed the speed of fan. This 
points up the fact that a-c power is 
the more stable and should be used 


when possible with this method of 
ventilation. During this test opera- 
tions were stopped on two different 
occasions due to a high methane con- 
centration in the right hand corner of 
the face. Line canvas was installed to 
remove the methane. 

Figure 5 shows the fan and tube ar- 
rangement used in the next test. Fig- 
ure 6 shows the flow chart of air vol- 
umes. 

Equipment used included an axial- 
flow fan capable of producing 5000 
cfm at 3.75 in. of water; it was driven 
by a 5-hp, 440-volt a-c motor. 

The fan was set and the return tub- 
ing was attached to the fan and ex- 
tended to a point beyond the operator 
on the opposite side to the controls. 
Additional tubes were attached pro- 
gressively as the machine advanced, 


Ft of Flow, Methane 
Tubing cfm Liberation, 

cfm 

10 5,547 

20 5,228 

30 4,920 

40 4,539 3.08 

50 4,428 4.43 

60 4,084 4.90 


keeping the end of the tubing ahead 
of the operator at all times. Free flow 
was 7257 cfm. 


Booster Fans Needed to 
Handle Methane 

It is quite evident that the immedi- 
ate face area cannot be ventilated 
properly with an auxiliary fan and 
tubing alone. As a needed aid in ac- 
complishing this, booster fans are 
needed to keep methane content of the 
atmosphere at the immediate face be- 
low the requirements of the law. 

When liberation of methane at the 
immediate face area and from the 
area already mined is greater than 40 
cfm, multiple or larger fans should be 
used. 

A-c power should be used for auxil- 
iary fans when possible, thereby elim- 
inating the possibility of volume 
changes due to voltage drops. 

There is a need for a standard way 
of measuring the volume of air being 
delivered or returned through tubes 
when used to ventilate working places. 

Three different tools can be used to 
measure the velocity of air current 
within the tubes, namely, the anomo- 
meter, a velometer, and the Pitot tube 
method. Different results were ob- 
tained from each method, indicating 
the necessity of a standard. 
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Geologic Reconnaissance 


of Large Areas 


Each step in the development of a recon- 
naissance program must be adapted to the 
particular field conditions and geologic 


environment 


By ERNEST E. THURLOW 
Chief Mining Geologist 
Northern Pacific Railway Co. 


a scale exploration for min- 
eral deposits calls for the employ- 
ment of the most up-to-date prospect- 
ing methods available, including the 
use of aerial photography, geophysi- 
cal surveys, and geochemical pros- 
pecting. Specialists in these fields are 
required in increasing numbers but 
the foot soldier of geology, the field 
geologist, is not in danger of being 
entirely replaced by reconnaissance 
teams. However, new developments in 
photographic techniques, instrumen- 
tation, and theoretical considerations 
mean that this is an ever changing 
field and the challenge is great for 
progressive companies to be leaders in 
the search for raw materials for to- 
morrow’s industries. 

Extensive reconnaissance programs 
are being conducted on a grand scale 
in Canada, Africa, South America, 
Australia, the State of Alaska, and to 
a lesser extent the rest of the United 
States. As an example—the Anglo 
American Corp. of South Africa Ltd. 
and associated companies, operating 
under the name of Chartered Explo- 
ration, are investigating two conces- 
sion areas in Northern Rhodesia and 
Tanganyika that are _ individually 
120,000 and 34,000 square miles in 
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extent (roughly equivalent to the size 
of Italy and Portugal, respectively ). 
Such surveys have begun to fall into 


Geochemical prospecting is being 
used by Northern Pacific to test 
stream sediments at a project in 
northwestern Montana involving an 
area of 2500 sq mi. Several known 
mineral deposits occur in the area 


a pattern of investigation that starts 
with obtaining as much information 
as possible through airborne proce- 
dures and techniques, including pho- 
tography and geophysical methods 
followed by photography, geochemical 
prospecting, ground geophysical sur- 
veys, and physical exploration. The 
first objective is to determine the 
broad geologic features that will per- 
mit reconstruction of the geologic 
and tectonic history of the area. Theo- 
retical considerations based on geo- 
logic facts will determine the priority 
of detailed investigations pointed to- 
ward discovery of economic orebod- 
ies. 


Northern Pacific Lands and 
Land Policies 


Although this article is concerned 
with the general field of geologic re- 
connaissance of large areas leading to 
economic appraisal, it deals specific- 
ally with this type of program as it is 
being developed by and for the North- 
ern Pacific Railway Co. 

The approach to evaluating the 
mineral potential of company lands is 
somewhat different than would apply 
to a mining company or consulting 
group because of three rather unique 
factors concerning the land owner- 
ship and management. These are (a) 
a checkerboard pattern of land own- 
ership, (b) the fact that the Land 
Grant Act precluded the government’s 
granting of mineral lands other than 
those that might be coal or iron bear- 
ing, and (c) a desire to consolidate 
surface ownership through land ex- 
changes for more efficient manage- 
ment. 

Northern Pacific acquired a large 
amount of land under the Land Grant 
Act which was signed by Abraham 
Lincoln and became effective on July 
2, 1864. By this act, Northern Pacific 
was granted the odd numbered sec- 
tions for 20 miles on either side of the 
right of way through the States and 
10 miles on either side through the 
Territories. (Only Oregon and Min- 
nesota on opposite ends of the line 
were States). 

The boundaries of this theoretical 
checkerboard strip were modified by 
mineral discoveries and homesteads, 
but ultimately the company received 
some 39,000,000 acres of the approxi- 
mately 50,000,000 acres to which it 
was entitled by the Land Grant Act. 
Nearly 80 percent of this land has 
been sold or otherwise disposed of 
but the company still holds mineral 
rights on about 8,500,000 acres, of 
which approximately 2,300,000 acres 
are owned in fee. 
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Results of Company Investigations 
Available 


Although the government placed 
restrictions on the granting of min- 
eral lands, the geology of the region 
was not well known and present own- 
ership includes several areas that have 
mineral potential of some promise. 
Northern Pacific is interested in eval- 
uating these areas with particular 
emphasis on its own lands, whereas a 
mining company would consider each 
area as a unit and probably would 
obtain options before starting its field 
investigations. 

A further point that may be a de- 
termining factor in how far we carry 
our economic appraisal is our general 
policy of leasing mineral lands to 
companies or individuals for pros- 
pecting, exploration, and develop- 
ment. This does not rule out the pos- 
sibility of operating our own mines if 
conditions warrant, but this appears 
to be only a remote possibility at the 
present time. However, because of 
this policy, we ordinarily make avail- 
able to interested companies the re- 
sults of our investigations. 

The final consideration is that 
Northern Pacific, other private com- 
panies, and the U.S. Forest Service 
are interested in blocking up forest 
lands through exchange agreements 
with or without the conveyance of 
mineral rights. In these exchanges, 
the geology division is called upon to 
evaluate the mineral potential of fairly 
large areas where we have substantial 
ownership as well as examining scat- 
tered parcels of our lands. Govern- 
ment agencies are not permitted to 
exchange fee title where known or 
suspected mineral deposits (including 
oil and gas) may exist on Federal 
lands. Nor are private companies or- 
dinarily interested in relinquishing 
lands with reasonable mineral poten- 
tial. 

Known mineral potential, then, is 
not the sole factor that we must con- 
sider in selecting an area for geologic 
reconnaissance nor in defining the 
limits of the area to be examined. It is 
based on a combination of factors in- 
cluding mineral potential, ownership, 
trafic potential, and land manage- 
ment. 

With this background information, 
we may now proceed to the program 
that is being developed for mineral 
evaluation of large areas where 
Northern Pacific has substantial own- 
ership. 


Geologic Reconnaissance Program 


Figure 1 is an outline of the pro- 
gram we are following in our north- 
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west Montana project which involves 
an area of about 2500 square miles 
lying between Flathead Lake and the 
idaho state line. ‘Lhis area was sched- 
uled for possible land exchange and 
meets in a general way the specitica- 
tions outlined in the previous section. 
Northern Pacific owns approximately 
124% percent of the acreage and 
there are several known mineral de- 
posits in the area. 

The first step is self explanatory 
and has no unusual features in its 
application to this project. It was 
found in step two that government 
photographs on a scale of 1:40,000 
were available for only about one- 
third of the area. Northern Pacific 
had its own aerial photographs at a 
scale of 1:12,000 that were made up 


1. Search of literature, maps, aerial 
photographs. 
2. Obtain good aerial photographic cov- 
erage of entire project area. 
3. Preparation of reconnaissance photo- 
geologic map. 
(a) Photo mapping—field checks, 
etc. 
(b) Base map. 
(c) Compilation and interpretation 
of final map. 
4. Establishment of base of operation for 
field parties. 
5. Development of geochemical prospect- 
ing program. 
6. Evaluation and detailed follow-up of 
geochemical anomalies. 
7. Ground geophysical surveys. 
8. Physical exploration and evaluation. 


Fig. 1. Stages of development in a 
geologic reconnaissance program 


for forest inventory purposes, but 
this was not a satisfactory scale for 
the intended use and the remaining 
area was photographed under contract 
by Mark Hurd and Associates of Min- 
neapolis, 

Since the company had no photo- 
geologist at the time the project was 
started, E. J. Longyear Co. of Minne- 
apolis was retained to do the photo- 
geology. Longyear personnel pro- 
duced a photogrammetric base map 
and made preliminary photogeologic 
interpretations on the photos. A few 
days reconnaissance checking in the 
project area sufficed to identify rock 
units, structures, and unusual fea- 
tures on the photos. The photogeo- 
logic map was then prepared by com- 
bining the base map and the geology 
from the photos. The study was con- 
cluded with a brief field check and a 
short written report. 

Step four is highly important but 
will depend entirely on local condi- 
tions. The base of operations should 
be as centrally located as possible 
consistent with the best available serv- 


ices. ‘The town of Libby was selected 
as the main base and a motel room 
with kitchen facilities served as a 
laboratory and field office. 


Geochemical Prospecting 


Extensive soil and vegetation cover 
in the area plus the fact that a well 
developed stream drainage pattern 
existed were among the factors which 
indicated that geochemical prospect- 
ing should be thoroughly investigated. 

A geochemical prospecting pro- 
gram based on sampling of stream 
sediments was set up in two stages to 
be applied to sub-areas or blocks. The 
blocks generally represented good 
railway ownership coincident with 
photo-interpreted structural anoma- 
lies, intrusives, or other possibly fa- 
vorable geologic features. Stage one 
sampling had no regular spacing but 
was a check of major peripheral or 
axial streams of each block and of 
the tributaries to these main streams 
at the point of confluence. Ultimate 
sample spacing of all drainages was 
standardized at one-quarter of a mile 
in stage two, based on a test traverse 
across a known mineralized zone. 

The first stream sediments collected 
were tested for readily soluble metals 
by the cold ammonium citrate ex- 
traction and dithizone colorimetric 
observation. The results were com- 
pletely negative for reasons as yet 
undetermined. Because of this and the 
need for positive information on 
proper sample spacing, several test 
traverses were laid out across known 
vein deposits, and two types of sam- 
ples were collected at each sample lo- 
cality along the traverses. 

The first sample was panned and 
separated into a magnetic and a non- 
magnetic fraction. It had been deter- 
mined by other groups working with 
stream sediments that magnetite in 
some manner is able to acquire heavy 
metal ions from solution and will re- 
lease them by fusion and hot acid ex- 
traction. Nothing has been published 
on just how or at what stage of min- 
eralization or alteration the magne- 
tite becomes charged with metallic 
ions. The results of the tests on these 
two fractions were positive but erratic 
and were considered unreliable. The 
second sample was a regular stream 
sediment type that was also treated 
by fusion and hot hydrochloric acid 
extraction and this proved to be satis- 
factory with reproducible results. 
Tests were made for total heavy 
metals with dithizone and results were 
expressed in zinc equivalent units. 
Values to date have ranged from 50 
to 400 ppm with a threshold of about 
300 ppm. It is readily apparent that 
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Magnetometer traverses aid inter- 
pretation of concealed geologic 
features 


no real anomalies for heavy metals 
have as yet been detected. 

It should be mentioned that the 
nonmagnetic fractions of the panned 
concentrates were also checked for 
scheelite with an ultraviolet lamp 
though the results, again, were nega- 
tive. Scheelite is fairly common in 
known mineral deposits of the region 
otherwise chemical tests for tungsten 
would have been applied to the non- 
magnetic fraction. 


Spectrographic Analyses Support 
Searches 


A few samples from each geologic 
environment are selected for spectro- 
graphic analysis to minimize the 
chance of overlooking valuable de- 
posits of minerals such as those con- 
taining beryllium, rare earths, etc., 
which would not be detected in the 
geochemical tests. 

Although no new ore bodies have 
been found in our preliminary inves- 
tigations of the area we are consoled 
by the fact that the project was not 
initiated in the blocks of greatest po- 
tential but rather where it was antici- 
pated that lands could be relinquished 
in an exchange agreement. It is felt 
that the right geochemical prospect- 
ing approach for this particular area 
has been developed and can be ap- 
plied to the remaining land to be in- 
vestigated. 

If and when geochemical anomalies 
of significance are detected, their 
delineation may be accomplished by 
offset sampling and analysis using 
the same technique as originally em- 
ployed or some other suitable tech- 
nique. Depending upon local condi- 
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tions it may be advisable to change 
from stream sediments to soil sam- 
pling or possibly geobotanical sam- 
pling or a combination of these. The 
results of all geochemical samples 
should be carefully plotted on a com- 
prehensive geochemical map for final 
evaluation of their significance. 

After careful sampling and geo- 
logic mapping have determined as 
closely as possible the geologic en- 
vironment of an unexposed orebody, 
a geophysical survey may be indi- 
cated, particularly if the target ap- 
pears to be large and diffused. Selec- 
tion of a geophysical survey method 
will depend upon a careful analysis of 
all of the geologic and geochemical 
data available, but its application may 
save costly dollars in physical ex- 
ploration. 


“Yardsticks” For Estimating Costs 


An attempt at arriving at unit cost 
data for any particular phase of this 
type of program must bear so many 
qualifications as to render it almost 
inapplicable even to a fairly similar 
project. However, there are two costs 
which were found to be fairly easy to 
determine and are very important to 
the overall cost in this case. The first 
is the square mile cost of aerial pho- 
tographic coverage and photogeologic 
interpretation, and the second is the 
direct field cost of stream sediment 
sampling also on a square mile basis. 
They are as follows: 


Cost 

per 
Photogeology 

mile 

Aerial photographs $ 2.26 


Photogeologic interpretation 5.94 


Finished photogeologic map Total $ 8. 
Geochemical Prospecting 
Direct field cost in selecting sample 
localities, collecting, and analyzing 
stream sediment samples in 83 sq 


mi block $13.48 

Either of these unit costs could vary 
widely from one company to the next 
depending upon the project area in- 
volved, mode of operation, and over- 
head charges. However, this may pro- 
vide a yardstick of sorts for estimat- 
ing costs for this type of program. 

Another factor to consider in esti- 
mating costs is the time element. It 
has been estimated that the photo- 
geologic map can be produced seven 
to ten times faster in terms of man 
days than a comparable reconnais- 
sance geologic map prepared from 
mapping on aerial photographs in the 
field and at a somewhat lower (per- 
haps 20 percent) cost. 

As we have had no geophysical sur- 
veys made on this scale of operation, 


Field assistant making colorimetric 
determination at a motel base camp 
laboratory 


cost data for this phase are lacking. 

Overall costs for geologic recon- 
naissance projects will vary widely 
depending upon the emphasis and the 
amount of effort placed on each step. 


Adapt Each Step to Conditions 


The approach to geologic recon- 
naissance of large areas leading to 
economic appraisal that is outlined 
here permits a rapid and compara- 
tively economic method of evaluation. 
Each step in the development of such 
a program must be adapted to the par- 
ticular field conditions and geologic 
environment encountered. Field re- 
search may be necessary to assure 
that the best method of geochemical 
prospecting or geophysical surveying 
is undertaken. The photogeologic map 
should be continuously checked in the 
course of all field studies to improve 
its accuracy and usefulness. 

If reconnaissance investigations 
lead to positive target areas, detailed 
geologic mapping and sampling of 
these areas should indicate the type 
of additional exploration to be recom- 
mended. 
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BiG BERTHA CANNON ELECT. DRIVE 


Fig. 1. Chart depicts progress in propelling the wheel 
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HOW SHALL WE TURN the WHEELS? 


HEELS are not to be obsoleted 
for quite some time to come in 
spite of the advent of atomic power 
and its many uses. This presentation 
is intended to be more or less a report 
of progress rather than an answer to 
the problem of “How Shall We Turn 
the Wheels?” It will touch upon three 
chief points as follows: 
1. A brief history of the wheel and 
the power as applied to it. 
2. Progress in propelling wheels 
for heavy units. 
3. Understanding of the require- 
ments for propelling wheels and 
a view of future powered wheels. 
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A progress report on the 
use of electric drives for 
wheels 


By WAYNE H. McGLADE 


Manager Product Development 
LeTourneau-Westinghouse Co. 


Wheel Made Its Appearance 
Around 3500 B.C. 


A brief historical account regard- 
ing the wheel would appear to be as 
follows. It is indeed a rather ancient 
device apparently making its appear- 
ance first in the Bronze Age around 
3500 B.C., probably originating for 
use on carts in Mesopotamia or Near 
Asia. The development of the wheel 


followed the use of rollers which were 
already in existence for moving heavy 
objects. 

Various excavations of ancient 
ruins indicate two and four-wheeled 
chariots were found in Kish in Meso- 
potamia (now known as Iraq). This 
appeared to be around 3500 B.C. The 
wheels found in excavations were 
rather complex in their body construc- 
tion, indicating a rather long prior 
art in this development. Apparently 
these wheels were used on various 
carts or carriages to convey royal 
corpses to their tombs, or were em- 
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Figs. 2 and 3. The old and the new. (Left) R. G. LeTourneau’s first electric propelled scraper, built in the early twenties, and 


ployed in other forms for use in en- 
gines of war. 

These early wheels were all made 
of wooden planks, generally tripar- 
tite discs. Spoked wheels must have 
been developed around 2000 B.C.., 
and also showed up in the excava- 
tions in Mesopotamia, Central Tur- 
key and Persia. Perhaps there was 
some considerable connection between 
the use of the horse as a draught ani- 
mal and the use of the spoked wheel— 
due to the speed with which a horse 
could travel in contrast to the oxen 
which were pulling the carts equipped 
with the solid disc wheel. 

It is of further interest to note that 
the wheel appeared in Britain about 
500 B.C. Leonardo daVinci conceived 
concepts of power driven vehicles as 
early as the 15th Century. Newton 
proposed steam carriages in or about 
1680. Nicolas Cugonot, a Frenchman, 
around 1769 built a three-wheeled 
carriage with a steam power plant 
operating on a single front wheel. Re- 
ports indicate this unit would travel 
at a maximum speed of 2.5 mph. 

In 1825 the first really successful 
steam locomotive was placed in serv- 
ice in England. During the next five 
years engineers increased their inter- 
est in internal combustion engines, 
but approximately 50 years of devel- 
opment followed this before a really 
efficient vehicle powered with an in- 
ternal combustion engine, rather than 
steam, came into being. Steam, elec- 
tric motors and batteries, as well as 
the internal combustion engine were 
available between 1875 and 1890. 
Records indicate, however, that it was 
around 1900 before any degree of suc- 
cess was achieved in building self- 
propelled road vehicles of a practical 
nature. 

Locomotives continued to be pow- 
ered with steam for all overland or 
long distance runs. In the early 30s, 
about 1934, the diese! electric locomo- 
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(right) one of his latest heavy earth hauling units 


tive began to replace steam and prog- 
ress in this direction has been increas- 
ing rather steadily, especially in the 
last two decades. 

The interest in propelling each 
wheel of a motor car was apparently 
first exploited by Mercedes-Benz in 
1905 and 1906 when they built a few 
vehicles with an electric motor in each 
wheel. Indications are that production 
was discontinued for reasons of 
weight, cost and dependability. 

Somewhere around early 
1900’s, there was a truck which used 
one motor to drive the rear axle. 
There was a planetary reduction in 


Fig. 4. Cross section 

of General Electric 

Company’s electric 
wheel 


Fig. 5. A 55-ton ore 
hauler built by Unit 
Rig & Equipment Co. 
has a 700-hp engine 
turning the genera- 


tor which supplies 
the power to the 
wheels 


each wheel and the differential action 
was taken between the motor pinion 
and the cross shaft through the axle 
housing to the planetary. Again for 
reasons mentioned, this was aban- 
doned. 

During World War 1, perhaps be- 
tween 1917 and 1918, the Big Bertha 
cannons were equipped with d-c elec- 
tric drive with ten driving wheels. 
Speeds were reported as high as ten 
mph. In all instances it seems a most 
desirable characteristic was achieved 
in that the flow of power to these 
drives was extremely smooth and con- 
trol was in very fine increments. 
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Progress in Propelling the Wheel 
Accelerated After 1920 

The accompanying historical chart 
(figure 1), starting back at 3500 B.C. 
and drawn up-to-date, shows the rela- 
tively slow progress that was made 
over the centuries. Considerable activ- 
ity starts around 1900 with an ex- 
tremely rapid acceleration from 1920 
on. The writer believes that had there 
been a man of courage, of vision and 
daring such as R. G. LeTourneau back 
in those early times, the curve would 
have taken quite a different shape. 
LeTourneau should justly receive con- 
siderable credit for envisioning the 
desirability of putting the power into 
each wheel for an all-wheel drive in 
hauling units such as self-propelled 
scrapers. 

One of the first self-propelled scrap- 
ers (figure 2), with all-wheel drive, 
was built in the early °20’s by R. G. 
LeTourneau. It self-loaded and trans- 
ported at speed up to five or six mph. 
One of LeTourneau’s latest contribu- 
tions (figure 3) to the art, using elec- 
trically driven all-wheel drive in a 
heavy earth hauling unit, also self- 
loads and is reported to reach speeds 
as high as 12 to 14 mph. 

General Electric Co. is another 
manufacturer that has done a great 
deal of research and development 
work and figure 4 shows a most note- 
worthy development of the electric 
wheel. The cross section pictured 
shows the general arrangement of the 
d-c motor, its planetary reduction, 
etc., built into the wheel. 

Figure 5 shows a giant new ore 
hauler built by Unit Rig & Equip- 
ment Co. of Tulsa. With a payload 
capacity of 55 tons, this unit has a 
700-hp engine turning the generator 
which supplies the power to the wheels 
and other controls as necessary. Each 
wheel has one of the General Electric 
motors shown in figure 4. It is re- 
ported that this unit has a variable 
drive which eliminates the steps in 
speed ratios as is common with con- 
ventional transmissions. The motors 
provide dynamic braking by using 
them as generators. Considerable ef- 
fort was made to make the control of 
a conventional nature for further 
safety of operation. It was felt this 
reduced confusion in the mind of the 
operator. 

Some General Electric concepts that 
are of considerable interest are shown 
in figure 6. It gives a general idea of 
the kind and type of heavy equipment 
to which electric wheel propulsion 
could be adapted. Undoubtedly some 
of these will be placed in iron ore 
operations in the near future. 
Figure 7 shows a coal hauler being 
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Fig. 6. Concepts by General Electric provide an idea of the kind and type of 
heavy equipment to which electric wheel propulsion could be adopted 


Fig. 7. A 600-hp 
LW-80 truck used by 
Peabody Coal Co. 


Fig. 8. A 32-ton rear 

dump truck that em- 

ploys only four grease 
fittings 


Fig, 9. Concept 

drawing of a 55-ton 

rear dump unit cur- 
rently being built 
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REAR DUMP CONCEPT 
REAR DUNP CONCEPT \ ELECTRIC POMER PHCKAGE 


Fig. 10. (Left) LW rear dump concept—electrically driven. Note the shortening of the vehicle from the one shown in figure 9. 
(Right) Fig. 11. Electrical power package for rear dump truck shown in figure 10 


used by Peabody Coal Co. One of 
LeTourneau-Westinghouse’s current 
production units, it is powered with 
a 600-hp motor and can travel at 
speeds up to 40 mph. The unit weighs Fig. 12. A coal 
74,400 lb empty and grosses out on hauler concept under 
the average at 236,000 lb. This unit study is expected to 
gives the manufacturer a good base embody the use of a 
line for its electric drive work. Related sn ors turbine 
propelling a genera- 
to weight, speeds, production, sales tor 
and operating costs, component serv- 
ice, life and dependability can be 
measured rather accurately also. 
One of this manufacturer’s current 
32-ton rear dump trucks is pictured in CORL MOULER © CONCEPT 
figure 8. This standard production 
unit employs Hydrair suspension— 
for easier ride of load and operator— 
short turning radius, low center of 
gravity, ease of component service- 
ability, and only four grease fittings. _ 
Figure 9 is the concept drawing of Fig. 13. Electric 


LW’s 55-ton rear dump unit currently roe 


being built in the factory. This unit is figure 12 
powered with a 600-hp engine, has an 
empty weight of 62,000 lb and a gross 
weight of 172,000 lb. It employs the 
same features as the rest of the truck 
line and adds a few additional ones. 
A unit currently under study (fig- 


ure 10) is expected to use a 600-hp gas 

turbine driving a generator. From the 

configuration you can note the short- 

ening of the vehicle from the previous 
Fig. 14. A 150-ton figure. In many operations this has 
coal hauler concept Considerable significance. 

Figure 11 shows the general ar- 
rangement of the drive. Only a small 
departure from the company’s conven- 
tional drive is anticipated here, be- 
cause management reasons it is best 
to design by evolution rather than 
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Fig. 15. A rubber-tired tractor which 
is fully powered electrically 


Fig. 16. C Assist is one of a series of 

LW test units which uses a part-time 

a-c electric drive on the trailing unit, 

still retaining the conventional drive 
all the time on the front wheels 
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revolution when possible. 

Another LW unit currently under 
study (figure 12) is expected to em- 
body the use of a 1200-hp gas turbine 
propelling a generator. The tractor 
itself is somewhat shorter than the 
previous one and again this appears 
to have appreciable value. 

The general arrangement of the 
drive with which the company ex- 
pects to propel the trailer wheels as 
well as the rear tractor ones is shown 
in figure 13. This should give good 
mobility over rather poor ground con- 
ditions. With adequate power of 
somewhere in excess of 1000 hp, the 
company expects to propel the unit 
at a speed as high as road conditions 
will permit. Due to the Hydrair sus- 
pension, which permits the load to 
ride more comfortably with less frame 
and tire stress, it is believed higher 
transport speed may be achieved with 
success. This has proven to be the 
case with the production units in the 
field, with the chief limitation being 
power to propel them at higher travel 
speeds. 

Figure 14 illustrates a 150-ton coal 
hauler concept. LW expects to propel 
the tandem trailer axles with units as 
shown in the previous figure. 

Figure 15 shows the company’s 
large rubber-tired tractor which is 
fully powered electrically, using a-c 
motors in arrangement to permit a 
multiplicity of speeds. This unit has 
been under test 
and has done a 
phenomenal job. 
The efficiency 
with which diesel 
power is con- 
verted into elec- 
trical energy at 
the drawbar is 
excellent. The re- 
sponse to control, 
as well as the con- 
trol itself, ex- 
ceeded company 
expectations. 
Simplicity’ is 
achieved through the lack 
of use of conventional 
clutches and brakes for 
steering. Full drive at 
varying speeds to the 
wheels is easily accom- 
plished. 

One of a series of test 
units (figure 16) that are 
in the field uses a part- 


Fig. 18. Hydraulic power wheel 
concept is expected to elimi- 
nate gears entirely 


time a-c- electric drive on the trailing 
unit, still retaining the conventional 
drive all the time on the front wheels. 
Experience indicates that at low 
speeds in bad soil conditions, or dur- 
ing the loading operation, traction on 
all wheels is highly desirable. Be- 
cause of horsepower limitations, at 
higher travel speeds there is little 
benefit in propelling all wheels. The 
part-time arrangement permits LW to 
achieve the objective by putting the 
rear wheels to work only when it is 
necessary to do so. 

The much talked about Army Goer 
(figure 17) developed by LeTour- 
neau-Westinghouse for Army Ord- 
nance embodies the principle of part- 
time all-wheel drive in essentially the 
same manner as the preceding unit. 
This unit may be had in one or more 
speeds for the rear assist depending 
upon the requirements. It uses a-c. 

Further simplification by the hy- 
draulic power wheel (figure 18) is 
expected to eliminate gears entirely. 
Greater latitude is provided the de- 
signer by power package wheels. En- 
gine power pump may be mounted as 
a unit in the most appropriate place 
for the vehicle under consideration. 
Frameless units with lower weight 
may become more practical. Unfor- 
tunately a cross section of this self- 
contained power wheel cannot be 
shown at this time for patent reasons. 


The Problem Is One of 
Many Facets 


There is a strong feeling in regard 
to electric power in each wheel but 
shall it be d-c or a-c? Many desir- 
able features are readily achieved with 
d-c but experimental work indicates 
that a-c may well be the real com- 
promise for which the user is really 
looking. Certain control developments 
underway indicate automatic speed 
changes are practical with multi- 
speed a-c motors. Developments now 
achieved permit running out of syn- 
chronous speed continuously at rather 
wide speed ranges and at constant 
torque levels. Tests also indicate that 
the air need not be filtered as fine for 
a-c generators and motors as for d-c. 
In fact, one manufacturer does not 
filter the a-c units at all. This may be 
of practical significance in many ways 
and for many reasons. 

One of the prime deterents to the 
ability to haul more material per hour 
probably rests in the area of ade- 
quate and dependable horsepower. 
Therefore, manufacturers are looking 
very closely at new developments in 
piston engines and more especially in 


gas turbines. Fuel cells are also under 
(Continued on page 61) 
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processing plants 


for potash 


by Stearns-Roger 


The potash plant ané 
construction performed by Stearns- 
Roger in recent years exemplifies the 
leadership provided by S-R engineers 
in the chemical and metallurgical in- 
dustries. In the United States and 
Canada, Stearns-Roger is the princi- 
pal source for potash plant design, 
fabrication and construction...new 
facility or plant modernization. 


Stearns-Roger 


€ STEARNS ROGER MF DENVER 


P.O. Box 5888, Denver, Colorado 
DENVER «SALT LAKE CITY» HOUSTON 


Stearns-Roger Engineering Co., Ltd., 
Calgary 


DESIGNERS CONSTRUCTORS 
MANUFACTURERS 
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ALL MINING MEN and 


MINING EQUIPMENT MANUFACTURERS 
are invited to attend a 


SPECIAL CONFERENCE ON 


RADIOISOTOPES 


IN THE MINING INDUSTRY 


Dr. Glenn T. Seaborg, Chairman 
of the U. S. Atomic Energy Com- 
mission, will speak at the Radio- 
isotopes Luncheon during the Con- 
ference 


BROWN 
PALACE 
HOTEL 


Denver, Colorado 


APRIL 13, 14 
1961 
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Sponsored by the American Mining Congress 
and the Colorado School of Mines Research Foundation, 
in cooperation with the Office of Isotopes Development of the 
U. S. Atomic Energy Commission 


Following a highly successful AMC Conference on Radioisotopes in 
the Coal Industry in Pittsburgh last November, various members of 
the “hard rock” mining industry urged that a similar conference be 
held in Denver, to make this important information broadly available 
to mining men and mining equipment manufacturers in the West and 
throughout the metal and non-metallic mining industries. The result is 
the April 13-14 Conference. 


Radioisotopes are finding increased application as a means of im- 
proving efficiency and cutting costs in mineral production and equip- 
ment manufacturing, and the entire mining industry can benefit from 
their use. 


The great variety of radioisotope uses can be divided in three broad 
classes—(1) tracer atoms; (2) measurement by radiation, and (3) 
high intensity radiation. Tracer atoms, because they can be detected in 
minute quantities, prove a versatile tool in making liquid flow studies 
and measuring mechanical wear. Measurement by radiation makes 
possible, through the use of a great variety of nuclear gauges, rapid 
inspection for flaws in forged or welded parts, precise measurement of 
metal thickness in metal forming operations, and continuous measure- 
ment of density or levels in process control. With high intensity radia- 
tion it is possible to alter the properties of various materials or initiate 


chemical reactions. 
(Continued on page 44) 
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CONFERENCE PROGRAM 


BROWN PALACE HOTEL, DENVER, COLORADO 
APRIL 13-14, 1961 


All Technical Sessions will be held in the Ballroom of the Brown Palace Hotel: the Luncheon on Friday 
will be in the Silver Glade of the Cosmopolitan Hotel. 


Thursday, April 13 


9:00 A. 


10:00 AAMM—WHAT RADIOISOTOPES CAN MEAN - 


TO THE MINING INDUSTRY 


Opening of Conference 


JULIAN D. CONoveER, Exec. Vice Pres., American 
Mining Congress, Washington, D. C 


CHAIRMAN: E. H. CrasTrEE, Dir., Colorado School of 
Mines Research Foundation, Inc., Golden, Colo. 


Radioisotopes—Profitable New Tools for Industry 


Paut C. AEBERSOLD, Dir., Office of Isotopes Devel- 
opment, Atomic Energy Commission, Washing- 
ton, D. C. 


Implications of Radioisotopes to the Mining Industry 
Harotp J. Rose, Consultant, Pittsburgh, Pa. 


* * 


2:00 P.M.—RADIOISOTOPES IN GEOLOGY, 
GEOCHEMISTRY, CHEMISTRY, AND MINERAL 
PROCESSING RESEARCH 


CHAIRMAN: E. I. RENOUARD, Vice Pres., Western Op- 
erations, The Anaconda Company, Butte, Mont. 


Radioisotope Applications at Kennecott 
W. M. TuppENHAM, Head of Analytical Services & 
Special Studies, and Henry W. FRANz, Project 
Engr., Western Mining Divisions’ Research Cen- 
ter, Kennecott Copper Corp., Salt Lake City 


Borehole Applications of Radioisotopes 
A. H. Roesuck, Asst. Mgr., and R. G. Loprer, Supv. 
of Logging Technology, Westco Research, The 
Western Co., Ft. Worth, Tex. 
Geochemical Applications 
J. Kent Perry, Geol. Engr., Colorado School of 
Mines Research Foundation, Inc., Golden, Colo. 


Radioactivity Dating of Major Earth Structures 


SAMUEL S. Go.picH, Chief of Isotope Geology, U.S. 
Geological Survey, Washington, D. C. 


Radiophysics in Mineral Identification 
Speaker to be announced 


= 


4:30 to 6:30 P.M.— RECEPTION 


Brown Palace Hotel—location will be 
announced at the session 


All registrants invited—Compliments of 
American Mining Congress 
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Friday, April 14 
9:00 A.M.—REGISTRATION 


9:30 A.M.—RADIOISOTOPE APPLICATIONS IN 
MINERAL PROCESSING 


CHAIRMAN: ROBERT HENDERSON, Vice Pres., Western 
Operations, Climax Molybdenum Co., 
Golden, Colo. 


Application of Nuclear Density Gauges in 
the Mining Industry ce 
Puitip E. OHMART, , The Ohmart Co., Cincin- 
nati 


Radioisotope Applications in Iron Ore Processing 
Henry P. WuHaAtey, Mill Supt., Erie Mining Co., 
Hoyt Lakes, Minn. 


Principles and Operation of Density/Moisture Gauges 
O. K. NEVILLE, Vice Pres., Nuclear-Chicago Corp., 
Chicago 


Radioisotopes in Ore Concentration Studies 
A. M. Gauprn, Professor of Mineral Engrg., Massa- 
chusetts Institute of Technology, Cambridge, 
Mass. 


Summary of Applications in Process Control 
JAMES Gary, Head, Petroleum Refining Dept., 
Colorado School of Mines Research Foundation, 
Inc., Golden, Colo. 


12:15 P.M.—RADIOISOTOPES LUNCHEON 


PRESIDING: RoperT M. Harpy, Jr., Pres., Sunshine 
Mining Co., Spokane; Chairman, Western Divi- 
sion, American Mining Congress 


Greetings from Hon. STEPHEN L. R. McNIcHo.s, Gov- 
ernor of Colorado 


GUEST SPEAKER: DR. GLENN T. SEABORG, Chairman, 
= by Atomic Energy Commission, Washington, 


2:00 P.M.—APPLICATIONS IN QUALITY 
CONTROL, MAINTENANCE AND TESTING 


CHAIRMAN: ALBERT E. SEEP, Pres., The Mine & 
Smelter Supply Co., Denver 


Radiography in Maintenance 
Ray McBrian, Dir. of Research, The Denver & Rio 
Grande Western Railroad Co., Denver 


Radiography in the Fabrication and Manufacture of 
Critical Equipment 
Wa ter B. HEsTER, Dir. of Engrg., Stearns-Roger 
Manufacturing Co., Denver 


Measuring Wear in Pipelines 
T. R. Younc, Asst. Mgr., Mining Div., Colorado 
School of Mines Research Foundation, Inc., 
Golden, Colo. 


Training for Industrial Applications of Radioisotopes 

Paut J. BLaetus, Chief, Isotope Technology Branch, 

Office of Isotopes Development, Atomic Energy 
Commission, Washington, D. C 
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RADIOISOTOPES CAN SERVE THE MINING INDUSTRY IN MANY 
Ways. THuUs... 


e By incorporating suitable nuclear instruments, which are not costly, into a 
process-control system, it is possible to automate many operations that are 
now manually controlled—a matter of prime interest to mill men. 


e Gamma radiography has provided a nondestructive testing tool which can 
detect flaws in steel more than a foot thick—of special benefit to equipment 
manufacturers and maintenance men. 


e Borehole logging and correlation of geologic structures with radioisotopes is 
receiving increasing attention and holds promise of being an important aid 
in geology and geochemistry. 


Speakers at the two-day Conference will include representatives of 
the Office of Isotopes Development of AEC, together with mine oper- 
ators and equipment manufacturers who have had experience with 
radioisotopes. They will discuss present uses and consider potential 
areas of application for this valuable new tool. 


Uranium producers are particularly urged to attend the Confer- 
ence. Not only will they learn about the potential of radioisotopes in 
their own operations, but they will be deeply interested in the extent 
to which their product is finding acceptance in a wide range of 
industrial uses. 


The four technical sessions will be held in the Ballroom of the 
Brown Palace Hotel. Thursday afternoon, April 13, a reception and 
cocktail party will be given by the American Mining Congress for 
Conference speakers and those attending the meeting. 


At the Radioisotopes Luncheon on Friday, April 14, Dr. Glenn T. 
Seaborg, new Chairman of the U. S. Atomic Energy Commission, will 
make his first appearance before a mining audience. Formerly Chancel- 
lor of the University of California, Dr. Seaborg has had a distinguished 
career in nuclear science which earned him the Nobel Prize in Chem- 
istry in 1951 and AEC’s coveted Enrico Fermi Award in 1959. His 
address will point up the potential uses of radioisotopes and will also 
cover the broad field of uranium problems as he sees them. 


The Special Conference on Radioisotopes in the Mining Industry 
can show the way to cost-cutting in exploration, mineral beneficiation, 
equipment maintenance, manufacturing, and many other fields. 


Hotel reservations may be made directly with the Brown Palace 
mentioning your attendance at the Conference. Write directly to the 
American Mining Congress for advance registration and to order 
tickets for the Radioisotopes Luncheon at $3.50 each. 


Make your plans now to attend. You can’t afford to miss it! 


AMERICAN MINING CONGRESS 


Ring Building, Washington 6, D. C. 
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Radioactive Pickup for 


Automatic Control of 


Mining Machinery 


The first in a series of original trans- | 
lations covering research in the mining | 
field by Russian scientists 


UTOMATION of mining ma- 

chines is a prerequisite for mod- 
ern mining—that is, mining without 
the use of men at the face. 

In order to automate mining ma- 
chines, it is first necessary to develop 
devices capable of controlling the ma- 
chine’s position in the coal seam. In 
a number of cases such devices may 
also be adapted to existing machinery 
and thereby improve performance 
and save labor. This would mean, for 
example, that it would be possible to 
prevent leaving excessively large bar- 
riers, or to prevent cutting into top 
or bottom. 

Work on the development of a de- 
vice using radioactive radiations is 
being conducted in the Automation 
Laboratory of the Mining Institute of 
the Soviet Academy of Sciences. The 
inclusion of such a device into the 
automatic control system of a uni- 
versal cutting machine may be en- 
visaged in the following way: A radio- 
active sensing device reacts to the 
position of the cutter bar in relation 
to the “coal-rock” contact. The sens- 
ing device puts out an electrical sig- 
nal, the magnitude of which is pro- 
portioned to the distance of the cutter 
bar from the contact, while polarity 
is determined by the direction of de- 
flection. The signal is amplified and 
delivered to a servomechanism which 
returns the bar to the desired position. 

Discussed below are the initial re- 
sults of research work on the creation 
of a radioactive sensing device—the 
basic element of the automatic con- 
trol system referred to above. 

* Translated from UGOL’ (Coal) October 
1960, published by Gosgortekzdat (the Gov- 


ernment Technical House for Mining Litera- 
ture) Moscow. 
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The action of the radioactive pick- 
up is based on Compton’s effect of 
gamma-ray scattering. If other defi- 
nite conditions are met, this phenome- 
non plays a more important role than 
other effects of gamma-ray interaction 
with the substance. The intensity of 
gamma-radiation scattering is propor- 
tional to the density of the medium. 
In the case of a two-layer medium, 
each having different densities, it is 
proportional to the volume ratio of 
these media in the total volume of the 
scatterer, or, in the final analysis, to 
the distance from the “coal-rock” 
contact. It is possible then, to dis- 
tinguish two types of contact: 


(1) Exposed linear contact—cor- 
responding to the case when driving 
across several pitching seams or com- 
ing up on a clay vein, and 

(2) concealed plane contact—cor- 
responding to mining parallel to the 
“eoal-rock” contact. 


In the first instance (figure 1-a) 
the pickup must determine the dis- 
tance from the “coal-rock” contact; 
in the second case (figure 1-b)—the 
thickness of the coal roof or bottom. 
The mismatch signal appearing at the 
pickup output must be proportional 
to the distance from the contact, i.e. 
+ Al or + A ho. 

Experiments have been conducted 
to select optimum pickup parameters. 
In the course of these experiments the 
basic regularities of radiation inten- 
sity variations were determined as a 


a 


Fig. 1. In the first 
instance (left), the 
pickup must deter- 
mine the distance 1. 
from the “coal-rock” 
contact; in the sec- 
ond case (right), the 
thickness ho of the 
coal. Note that “1” 
in the figure refers 
to coal and “2” to 
rock 


By V. G. SEGALIN and 
A. A. RUDANOVSKY 


function of various parameters, and 
a test pickup model was designed for 
initial experimentation under mine 
conditions. 

The experimental model consisted 
of three units—a portable unit, a 
main unit, and measuring device. 

The portable unit contained a ra- 
dioactive source and the sensitive 
element of the pickup, i.e. ra- 
diation measuring tubes together 
with a pre-amplifier stage. The radio- 
active source (cesium 137 and sele- 
nium 75) was enclosed in a lead 
housing having a cone-shaped open- 
ing facing the scattering medium. 
Gamma-rays were thus permitted to 
leave through the conical opening and 
penetrate the strata next to the open- 
ing. Three-type STS-8 counters were 
located at the opposite end of the 
portable unit and were also enclosed 
in a lead housing. A slot in the 
counter housing permitted scattered 
(or reflected) gamma-radiation to en- 
ter and be measured by the counters. 
To provide the required mechanical 
strength, and in order to eliminate 
the influence of the medium’s chemi- 
cal composition (through absorption 
of soft gamma-rays), the opening in 
the counter housing were covered by 
Duralumin plate. A one-electron-tube 
pre-amplifier stage was mounted next 
to the counters. The entire portable 
unit was protected by a 3-mm steel 
cowl and was connected to the main 
unit with a flexible cable. The over-all 
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Fig. 2. The pickup circuit consisted of radiation indicators, STS-8 counter-tubes, a 
pulse-shaped normalizing stage, an integrating circuit, and a bridge circuit to identify 
mismatch signals 


dimensions of the unit were 90 by 90 
by 600 mm. 

The main unit, including the elec- 
tronic transducer circuit and the 
power supply block, was encased in 
a metal container provided with sig- 
nal lamps on its lid. 

The measuring device was a milli- 
ammeter. It permitted any deflec- 
tion from the contact to be observed 
visually. 

The pickup design may be altered 
and adapted to any type of machine. 

The pickup circuit consisted of: 
radiation indicators; STS-8 counter- 
tubes: a pulse-shape normalizing 
stage; an integrating circuit, and a 
bridge circuit to identify mismatch 
signals. 

The circuit is shown in figure 2. 

The reflected (or scattered) gam- 
ma-rays, on reaching the counter 
tubes, generate electric pulses in the 
load circuit. The average frequency 
of these pulses is proportional to the 
intensity of the registered reflected 
radiation. Since these pulses are not 
constant in shape, they are delivered 
into the normalizing circuit consist- 
ing of a trigger with one stable state 
with a cathode coupling, both a part 
of tube L,. At the output of the cir- 
cuit, pulses are formed which coin- 
cide in time with the input pulses 
while having a constant shape (z- 
shaped pulses of constant length). 

Subsequently these pulses are de- 
livered through an isolating capacitor 
and limiter diode L; into the integrat- 
ing unit consisting of resistor R and 
capacitance C. A constant voltage is 
created in the integrating unit. Its 
magnitude is proportional to the mean 
frequency of pulse delivery, i.e. to 
the intensity of the reflected radiation 
measured by the tube counters. 
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Voltage is supplied to the left-hand 
triode grid circuit of tube Ly which 
is a twin triode. Both triodes are con- 
nected in a bridge circuit. 

This electronic bridge is balanced 
when the value of the left-hand triode 
displacement voltage U’, is equal to 
the displacement voltage U”, deliv- 
ered to the grid circuit of the right- 
hand triode. The U”. voltage is re- 
moved from the voltage divider and 
may be regulated. 

The selection of U”, = U’. is made 
so as to assure that the position of the 
sensitive element corresponds to the 
present position, i.e. when deflection 
Al, = O. In this case the displacement 
of the sensitive element from the 
“coal-rock” contact leads to the un- 
balancing of the bridge, and, conse- 
quently to the appearance of a mis- 
match signal proportional to the 
distance from the contact. 

Any further utilization of the mis- 
match signal depends on the type of 
mechanism selected and the method 
of control. In particular, for the case 
of relay control of the cutting bar, a 
polarized three-position relay may be 
connected into the bridge diagonal 
(figure 2). 

The following characteristics of the 
pickup were obtained in laboratory 
tests with a model coal seam: 


(1) The range! of measurements 
for a linear “ecoal-rock” contact, 
within the limits for a given design 
of instrument, has the value of +10 
em when cesium 137 is used as a source 
of radiation, and +6-8 ecm with se- 
lenium 75; 

(2) the response of the pickup 
within these limits comprises 1v/cm 
for cesium 137 and 2.5 v/em for se- 
lenium 75. 


1The measurement range is determined by 
the geometry of the sensitive element and 
may be extended if necessary. 


(3) The maximum thickness of 
coal that can accurately be measured is 
not greater than 10 cm; moreover, 
when the thickness is greater than 8 
em the relationship becomes essen- 
tially nonlinear. 

(4) The sensitivity of the pickup 
amounts to 4 v/em for cesium 137 
and 6 v/em for selenium 75 whenever 
the distance to a plane contact is 
varied. 

(5) A +10-percent variation of the 
supply voltage causes no appreciable 
error in the instrument readings. 


The accuracy of the pickup read- 
ings is substantially affected by the 
clearance between the instrument and 
the coal or rock moss. To assure nor- 
mal operation this distance must not 
exceed a few millimeters. 


Field Tests 


Experimental testing of the pickup 
was carried out in the mines of Min- 
ing Administration No. 3-80 of the 
Frunze Coal Trust of the Lugansk 
Sovnarkhoz (Regional Economic Ad- 
ministration), where operations are 
in progress in four coal seams (hg, 
hs, hio, hi:), each having a density 
of about 1.6 g/cm*. The enclosing 
rocks are mainly represented by ar- 
gillaceous and sandy shales ranging 
in density from 2.05 to 2.66 g/cm‘. 
In isolated cases the enclosing rocks 
are separated from the seam by a thin 
interlayer of carbonaceous shale, the 
density of which approaches that of 
coal. 

Tests on linear contact were con- 
ducted in the following way: 

The pickup was set on its stand so 
as to align the center of the instru- 
ment with the “coal-rock”’ contact. At 
the same time the bridge circuit was 
brought to balance at a zero-point 
with potentiometer R. Thereafter, the 
block was shifted in the direction of 
the coal or the rock. After each, 1 to 
2-cm displacement, a reading was 
taken, i.e. readings were taken of the 
voltmeter connected in parallel with 
the integrating unit, and of the milli- 
ammeter connected into the diagonal 
of the bridge circuit. Since the entries 
in this mine were driven by conven- 
tional mining methods and the serra- 
tions on the ribs, which were as great 
as 0.5 m, had to be removed by hand, 
measurements along the linear con- 
tact were taken on a limited scale. 

The results obtained in these tests 
make it possible to pass judgment on 
the response and accuracy of the 
pickup operating in varying condi- 
tions, on the spread resulting from 
the inconsistency of the enclosing 
rock density, and of the errors from 
the electric circuitory of the pickup. 
The accuracy was + 2 cm within a 
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range of up to 10 cm from the con- 
tact. The curve of the voltage at the 
integrating circuit as a function of the 
distance from the linear “coal-rock” 
contact is represented in figure 3. 

Experiments on plane contact were 
conducted in the following manner: 
A barrier 0 to 20 cm thick was pur- 
posely left in the breast. The portable 
unit was set on the barrier and moved 
from rock to coal. The bridge circuit 
was balanced for barrier heights of 
from 3 to 5 cm. The results charac- 
terizing the accuracy of the pickup 
performance are shown in figure 4 
for cesium 137. 

As it may be seen from the dia- 
gram, the variation of density of the 
enclosing rocks within the given range 
involves an error in measurement of 
the distance to the “coal-rock” con- 
tact within the limits of + 0.5 to 
+ 0.75 cm for a 6-7 ecm thick 
barrier. 

The accuracy of measurement drops 
with increasing barrier thickness. 

The performance of the pickup was 
also check for measurements of the 
distance to a “carbonaceous shale- 
rock contact.” Tests have shown that, 
insofar as the density drop remained 
considerable, the pickup response re- 
mained almost unchanged. In meas- 


urements of the distance to the “‘coal- 


carbonaceous shale contact,” a sharp 
decline in sensitivity was registered 
in view of the closely approaching 
densities. 

According to the experimental data 
the follow-up relay operates reliably 
when the pickup’s portable unit is 
moved + 3 cm away from the linear 
contact and + 1 cm away from the 
preset distance in relation to the plane 
contact. 

An attempt was also made to utilize 
the pickup as an indicating instru- 
ment on the universal mining ma- 
chine “Gornyak.” The portable unit 
of the pickup was mounted on the 
loader, and the main unit, together 
with the recording instrument, were 
fixed in the front part of the machine 
near the operator. The pickup oper- 
ated satisfactorily at the machine 
speeds used in the tests—0.27 and 
0.54 m/min. In all cases the perform- 
ance of the follow-up relay was satis- 
factory with the barrier thickness 
varying +1 cm, its nominal thick- 
ness being 3-5 cm. 

It is important to consider the pro- 
tection of personnel from the radio- 
active source. Existing regulations re- 
quire that persons, who by the char- 
acter of their work are not connected 
with radioactive preparations, should 
not be exposed to an irradiation dose 
exceeding 0.005 roentgens per daily 
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shift. Utilization of soft gamma- 
radiations, such as cesium 137, facili- 
tates the observance of this rule. 
Calculations show that adequate pro- 
tection from the amount of cesium 
137 used in the instrument is assured 
by a lead housing 4-5 em thick. Since 
the pickup is located at the cutting 
bar—in the immediate proximity of 
which the presence of men is excluded 
during the operation of the machine 
—the use of the pickup involves no 
danger whatsoever for servicing per- 
sonnel. 

The only requirement which must 
be observed consists of keeping the 
channel (through which the flux of 
gamma-radiation enters the scattering 
medium) well covered with a special 
protective plug during the periods 
when the machine is not working. A 
simple mechanism will permit this 
operation to be carried out automa- 
tically. The long half-life of cesium 
137 (33 years) eliminates any kind 
of special treatment of the radioactive 
source during the life of the machine. 


A conclusion may be drawn from 
the above discussion that the princi- 
ple of utilization of scattered gamma- 
radiation effect may be applied for 
the development of pickups for check- 
ing and controlling the predetermined 
motions and regulating the “bite” of 
mining machines in accordance with 
the hypsometry and the thickness of 
the seam, and that work should be 
continued in this direction. 
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VER since the first Koepe fric- 

tion type hoisting system was in- 
troduced to this continent in 1953, 
there has been increasing interest in 
its use and application. Most of the 
interest has centered around new in- 
stallations, but now, at the Bristol 
mine the Koepe friction principle has 
been applied to the existing drum 
type hoisting equipment. 

At the Bristol mine, a vertical shaft 
hematite iron mine located in Crystal 
Falls, Mich., the main shaft hoists 
had reached their limits at the 1650 
ft level, and it was necessary to sink 
250 ft more to the 1900 ft level. The 
problem was to find the most suitable 
method of reaching this next level 
and possibly to go even deeper. It 
was also considered desirable to in- 
crease the hoisting capacity. 


Various Schemes Considered 


Naturally, cost was a serious con- 
sideration and this quickly ruled out 
the idea of completely new hoists. We 
considered drum dividers for the ex- 
isting single drum hoists, but rejected 
the idea because it would have re- 
quired three layers of rope. Because 
of the crushing effect on the bottom 
layer, we limit the number of layers 
to two. This scheme would not have 
increased the hoisting capacity either. 
We thought about an auxiliary shaft 
underground, but this would require 
rehandling iron ore, men, and sup- 
plies. An incline conveyor was con- 
sidered quite feasible. This would 
keep the hoisting capacity at least 
equal to the existing capacity, but it 
would have also required rehandling 
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Conversion of a 


Drum Hoist To 


Koepe Friction Type 


by JAMES R. GRONSETH, 


Mechanical Engineer 
Inland Steel Co. 


Greater depth and more capacity 
were required of Inland Steel Com- 
pany’s Bristol mine hoisting system. 
By adapting the Koepe friction system 
to the existing equipment the prob- 
lem was economically solved 


men and supplies. In addition any 
further deepening of the mine would 
present subsequent problems. 

The successful idea, both economi- 
cally and practically. was the conver- 
sion of the present hoisting system to 
a Koepe type friction hoisting ar- 
rangement. It was determined that 
with this system we could increase 
speed, payload and, consequently, 
hoisting capacity. 

The principle of friction hoisting is 
certainly not new. Koepe installed the 
first Koepe friction mine hoist in Ger- 
many in 1877 and now there are 
many such installations in Europe. 
Building elevator manufacturers in 
this country have used the friction 
principle for years. 

One friction type drive. known as 
the Bollen drive pulley, has been used 
for some time in this country and 
there is at least one still in operation. 
With this system the sides of the 
drive pulley squeeze the rope thus 
creating the necessary friction for 
driving power. There are other fric- 
tion systems, but the Koepe principle 
is probably the simplest. 


At the Bristol mine our conven- 
tional ground installation has _re- 
mained virtually unchanged. How- 
ever, instead of two ropes winding 
and unwinding from the drum, we 
now have a single rope leading from 
one skip, passing 180° around the 
hoisting drum and returning to the 
other skip. 


Conversion of Hoist Cost $100,000 


The types of friction material used 
for lining the drive pulleys are con- 
stantly being improved with the lat- 
est being a plastic material. Even the 
quality of this plastic has been im- 
proving in recent years. Other com- 
mon lining materials are wood, 
leather and rubber. 

Hoisting ropes have also been im- 
proving with about all known types 
being used on Koepe wheels. Several 
types are shown in figure 1. Locked 
coil ropes, not normally considered 
for hoisting in this country, have 
been used on multi-layer drum hoists 
in Europe. 

The basic cost of the entire Koepe 
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Fig. 1. Types of hoisting rope include (a) round strand, (b) flattened strand, (c) non- 
rotating, and (d) locked coil 


conversion, including labor and ma- 
terial, ran to slightly less than $100,- 
000. This figure, however, excludes 
such items as loss of production, 
taxes, insurance, etc. The largest 
items in the cost included the hoist 
and tail ropes at $32,500, four new 
headsheaves_ with roller bearings 
at $17,000 and three new bottom 
dump skips at a total of $15,000. 
Other cost items included the plastic 
tread material, turning and reinforc- 
ing of the hoist drums, electrical con- 
trols for spotting, synchronizers, re- 
inforcing the headframes, and a new 
cage. 

The mine was out of operation for 
slightly less than three weeks while 
the installation was completed. This, 
however, was during the winter and 
perhaps could have been reduced 
under better weather conditions. 


Existing Equipment was of 
1917 Manufacture 


The hoisting system consists of two 
single drum 400 hp hoists manufac- 
tured in 1917. Both of these hoists 
are manually operated with a-c drives. 
The skip hoist had a second 400-hp 
motor added in 1927 because of in- 
creased loads. The cage hoist operates 
a double-deck cage in balance with a 
counterweight. The skip hoist oper- 
ated two 100-cu ft capacity Kimberley 
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type skips in balance. Prior to con- 
version, 114 in. diam round strand 
ropes were used on both hoists. 


Theoretical Hoisting Capacity 
Increased 35 Percent 


Because the skips were in balance, 
a feature we wished to retain, the con- 
version of the skip hoist to a Koepe 
drive was a bit more of a problem 
than the other American Koepe hoists 
because we are always one full load 
out of balance. Most new designs 
have a skip in balance with a counter- 
weight so that the maximum out-of- 
balance load is only one-half the full 
load. 

It was necessary to study several 
sizes of rope in order to arrive at the 
proper Koepe hoisting relationships 
such as tension ratios, tread pressures 
and, of course, the usual factor of 
safety. Of the several combinations of 
rope sizes that were studied, it was 
determined that a 1%%-in. diam flat- 
tened strand pull rope would be the 
most satisfactory. By using this larger 
rope we were able to increase the pay- 
load from 4.5 tons to 5.5 tons and in- 
crease the effective drum diameter 
with the Koepe adapter ring which in- 
creased the hoisting speed from 1040 
fpm to 1200 fpm. These improvements 
increased the theoretical hoisting ca- 


pacity 35 percent. 

In order to obtain better weight 
ratios, while the skips are dumping, 
the overturning type skips were re- 
placed with modern bottom-dump 
skips. Other advantages were gained 
with the bottom dump skips, such as 
faster and complete dumping of sticky 
ore, improved skip loading with less 
spillage, and less racking in the head- 
frame. 

One question that came up when 
working on a Koepe multi-rope in- 
stallation at Inland’s Caland Ore Co. 
was: What effect will dirty ropes have 
on the plastic friction material? To 
find out the answer to this question, 
samples of hematite ore were sent to 
the ASEA Co. in Sweden where tests 
were made on their PVC (polyvinyl 
chloride) friction material using both 
wet and dry ore on a rope. The test 
actually showed that the dirtier the 
rope the better the friction, probably 
due to the fact that hematite is a very 
abrasive material. 

The pull ropes are galvanized to 
prevent corrosion since the usual 
grease would obviously reduce the 
friction necessary for the driving 
force. Tail ropes are also galvanized 
and then covered with a heavy tar- 
like grease. The reason for using both 
galvanizing and grease is based on 
the experience of other Koepe instal- 
lations in this country. 


Tail Ropes Hung Off Center in 
Out-of-Plumb Shaft 


Since the Bristol mine shaft is out- 
of-plumb, due to mining subsidence, 
there was some concern as to what 
effect this would have on the tail ropes 
in the small 18 in. wide counterweight 
compartment. To compensate for the 
misalignment, the tail ropes were 
purposely hung 21 in. off center in 
the compartment. 

Another Koepe consideration is the 
proper fleet angle between the rope 
and the friction groove. The permitted 
maximum for friction hoists is 1° 30’. 
The Bristol mine’s fleet angle of 0° 
25’ is well within this limit and should 
not cause any problem. 

With the new skips, the heavier 
pull rope, and tail ropes, the total 
suspended load on the skip hoist was 
increased from 36,000 lb to 60,000 lb. 
With this friction type system the pull 
rope always remains in the center of 
the drum, and therefore, in spite of 
the great load increase, the maximum 
load on each hoist bearing was in- 
creased only 3000 lb (from 27,000 lb 
to 30,000 lb). Because of these in- 
creased loads, the strength of all parts 
of the hoists and headframe were 
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studied. Except for the cast iron drum 
on the cage hoist, the hoists were ade- 
quate. Since the reinforcing cost was 
nominal, the drums on both hoists 
were reinforced. Study of the head- 
frame showed that the headsheave 
girders needed reinforcing for the 
additional loads. 


Drum Jacks Installed to 
Reinforce Drums 


In order to reduce down time as 
much as possible, much of the pre- 
liminary work was done prior to the 
shutdown. 

To hold the PVC tread material in 
the center of the existing drums, a 
two piece Koepe adapter ring was 
fabricated (figure 2). To insure a 
close fit, the middle two ft of the 
hoist drums were turned down to suit 
the adapter ring diameter after fabri- 
cation. Turning was done with a 
planer head mounted in front of the 
hoist drum, and the regular hoist 
power was used to turn the drum 
while cutting. The rings were then 
bolted to the drums. The standard 
method of holding the plastic mate- 
rial in a U groove with wedge shaped 
wood blocks was used (figure 2). 

For drum reinforcement, five sets 
of drum jacks were added to each 
hoist. To accomplish this, large steel 
clamps were added to the drum shaft 
just inside the hubs. These clamps are 
tied together along the shaft with tie 
bars which keep the clamps from 
spreading. One end of a drum jack is 
fastened to a clamp and the other end 
is fastened to the center of the hoist 
drum. The purpose of the jacks is to 
help carry the load to the shaft bear- 
ings and relieve some of the drum 
stresses (figure 3). 

To correct for rope creep, it was 
necessary to install a synchronizing 
device. To do this, a small section of 
the Lilly drive shaft was removed 
and the device was installed in its 
place. The synchronizing device per- 
mits the hoistman to adjust his indi- 
cating devices so that they correspond 
with the conveyance location in the 
shaft. We used the same type of device 
that is used on new installations. 

The indicator for the hoistman is 
the two pointer type, similar to the 
face of a clock. One pointer rotates 
slowly, traveling about three quarters 
of a revolution per trip, to give ap- 
proximate location, while the other 
pointer travels quite fast, making 
many revolutions per trip, so as to 
permit accurate spotting. Final spot- 
ting is done by magnetic switches in 
the shaft that activate indicator lights 
in front of the hoistman. 
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Fig. 3. Section 
through hoist drum 
shows positioning of 
drum jacks which 
were installed to 
help carry the load 
to the shaft bearings 
and relieve some of 


the drum stresses 


Because of the size of the reels, the 
pull ropes had to be installed from 
surface. To do this, a small founda- 
tion was constructed with a simple 
post brake to fit the pull rope reel. The 
rope was lowered most of the distance 
of the shaft with the reel brake and 
a safety clamp at the shaft. Final low- 
ering was done with the safety clamp 
and a tractor. 

It was previously determined that 
one tail rope would be too large to 
make the free loop from one compart- 
ment to the other at the bottom of the 
shaft. Consequently, two smaller ropes 
were used for the tail ropes. These 
were installed from underground and 
fastened at both ends by free swivels. 


Correcting Start-Up “Bugs” 


When mining operations were 
started again at the Bristol, the usual 
difficulties developed. It was quickly 
noticed that there was too much 


voltage drop in the safety control 
system between the limit switches in 
the headframe and the engine house. 
This was remedied by adding relays 
to the system. 

Even though the tail ropes were 
purposely hung off center in the small 
counterweight compartment to com- 
pensate for shaft misalignment, they 
swayed slowly from side to side and 
rubbed on the steel sets. Because of 
this, it was necessary to line the coun- 
terweight compartment several 
places with wood. This seems to be 
solving the problem quite well with 
very little wear to either the wood or 
the tail ropes. Since the tail ropes 
have only their own weight to support, 
they can be guided with very little 
effort even when moving at full speed. 

Spotting of the cage and the two 
skips is done with magnetic switches 
located in the wood guide runners at 
the proper position at each of the 
levels. Magnets are suspended under 
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Bristol Mine Cage Hoist Data Bristol Mine Skip Hoist Data 
(Koepe Friction Type) (Koepe Friction Type) 
Tread Rope Max. 
T1/T2 Pressure Factor of Tread Rope acceleration 
psi Safety Lene Tene T1/T2' Pressure Factor of on plastic in 
0 1.25 162 11.7 a% psi Safety fps* with: 
4,000 1.0 178 117 
6,000 1 189 10.7 3s 4.5 1.43 255 7.0 1.0 8.5 
8,000 1.20 198 9.8 2 s © 5.0 1.48 260 6.8 3.5 8.1 
10,000 1.30 206 9.0 i) = Zz 5.5 1.52 265 6.6 3.1 7.7 Max. 
12,000 1.40 216 8.4 =8e8 Bris- 
< 35 6.0 1.57 270 6.4 2.6 73 tol 
Rope in balance 6.5 1.61 275 6.2 2.2 6.8 Desig 
with cage 151 7.0 1.66 280 5.9 ct «ee 
Rope in balance 
with ctw. 1.06 Rope in 
1T1/T2 is the pull rope tension ratio balance with 
2u is the coefficient of friction 13,800 lb skip 1.4 
Counterweight weight, lb 10,380 Rope in 
Rope (1% in. diam, 4.75 lb/ft) weight, lb 9,800 balance with 
Breaking strength, lb 236,000 11,800 Ib skip 1.2 
Cage weight, lb 6,500 1T1/T2 is the pull rope tension ratio 
Depth, ft 2,060 2 u is the coefficient of friction 
Drum diam, in. 138 Skip weight, lb. 13,800* 
Man load, lb (30 @ 200 lb ea.) 6,000 Rope (1% in. diam, 4.75 lb/ft) weight, lb 9,800 
Design acceleration, fps* 4 Breaking strength, lb 236,000 
Depth, ft 2,060 
Drum diam, in. 138 
the conveyances. With this system of emergency brake Design acceleration, {ps* 2 
spotting the problem of spillage was. onthe motor cou- 7 Includes 2000 lb of extra weight added to each skip to main- 
solved by interlocking the under- pling to handle tain the proper T1/T2 ratio. These weights will be replaced by the 
c ‘ ‘ weight of the extra rope required to reach deeper levels while 
ground pocket gates with these spot- such situations. maintaining the same tread pressure. 
ting switches. An unusual sit- 


Also interlocked were the hoist con- 
trol and the underground pocket gates 
so that the hoist could not be operated 
with the gate open. However, if the 
hoist brake is out of adjustment when 
the skip is being loaded, the load is 
able to force the skip down the shaft 
and because of the interlocking, the 
hoistman is unable to apply power to 
the hoist. We are now installing an 


uation is the — 
buildup of static electricity on the 
ropes in the hoist area. A system of 
wipers could be installed, but nothing 
is planned since no problem exists. 
The synchronizers which were in- 
stalled between the depth indicators 
and hoists are adjusted manually to 
compensate for rope creep. When the 
ropes were new, adjustments were 
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Fig. 4. Hoisting cycles of conventional drum hoist and drum hoist converted to Koepe 
system. Note reduced starting power requirements with Koepe type hoist 
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made quite often because of the initial 
rope stretch. Now the frequency of 
adjustment depends upon the uni- 
formity of the load weight. If the 
adjustment becomes too much of a 
burden to the hoistman, it can be done 
automatically by using a few controls 
similar to those used on new installa- 
tions. 

At the Bristol mine, there is very 
little overtravel room in the head- 
frame. Since the skip speed has been 
increased, we found it necessary to 
readjust the Lilly control retard cams 
in order to prevent the skips from 
hitting the headsheaves during an 
emergency stop. 


Starting Power Requirements are 
Down 45 Percent 


In an attempt to compare power 
used during the hoisting cycle before 
and after the conversion, a recording 
wattmeter was installed on the skip 
hoist, but it was found virtually im- 
possible to make a true efficiency 
comparison with a manual hoist. The 
amount of breaking varies not only 
from man to man, but also from cycle 
to cycle. 

One thing that was obvious, how- 
ever, was the reduction in starting 
power requirements. The Koepe fric- 
tion type method required only 772 
hp to start, whereas 1410 hp were re- 
quired to start under the drum hoist- 
ing method, (figure 4). Tail ropes 

(Continued on page 69) 
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Experience With 


A-C Mining 


Union Carbide has spent 20 years in developing an 
efficient a-c mining system. Excellent production 
records, economy and safety of operations have been 


the end result 


By OTIS G. STEWART 


Executive Engineer-Coal Mining 
Union Carbide Metals Co. 


HIRTY-SEVEN years ago, as a 

young engineering graduate, the 
writer began his first formal employ- 
ment in a coal mine in central Illinois. 
Many early experiences made lasting 
impressions on his youthful mind, 
not the least of these being his first 
brush with the use of a-c as a power 
medium for face operation. Even 
though this was a complete hand-load- 
ing operation, it had a dual electric 
system using three-phase, 440-volt 
a-c for coal cutting and 250-volt d-c 
for main line haulage with storage 
battery gathering haulage. 

In subsequent years his experience 
was with all d-c operations. By com- 
parison these operations did not 
measure up in over-all performance 
with that to which he had been ac- 
customed in those earlier years. 

In early 1931, after stopovers in 
Indiana and Kentucky, the writer re- 
turned to his native State of West 
Virginia and secured employment 
with Union Carbide Metals Co. at a 
coal mine which it had recently pur- 
chased. This was a _ conventional 
hand-loading operation of the 250- 
volt d-c variety. 

In the late 1930’s, changing eco- 
nomic conditions pointed out the 
need for increased production of coal 
from this mine, which served a steam 
electric power station located on the 
bank of the Kanawha River. This 
steam electric station, in conjunction 
with a nearby hydroelectric station, 
supplied a ferroalloy plant with pri- 
mary electric power for the operation 
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of several large submerged arc electric 
furnaces. 

In passing, it is interesting to ob- 
serve that, since such a large source 
of captive electric power was avail- 
able nearby, it was only logical that 
the company should want to profit 
from the economy of substituting this 
for purchased power at that time in 
use at the mine. To accomplish this 
a rather unique local condition was 
created which was dictated by the 
fact that electric power generated at 
both the steam and hydro stations was 
25 cycle while the coal mine, which 
had been acquired by purchase in ad- 
vance of actual plant construction, 
was fully equipped to operate on 60- 
cycle power. By use of a frequency 
converter, purchased electric power 
was changed from 60-cycle to 25- 
cycle during plant construction and 
the initial start-up of the power sta- 
tion. In turn this process was reversed 
and 25-cycle power was changed to 
60-cycle later for operations at the 
coal mine. 


Factors Affecting the Selection of 
A-C as a Power Medium 


The area of available coal adjacent 
to the plant site lay between two prev- 
iously abandoned mines. The coal 
area at its nearest point was located 
about 1%4 miles from the power 
station and extended in a narrow 
corridor to the north which spread 
out to the east for an additional dis- 
tance of 214 miles. This indicated 
that eventual transmission distance of 
electric power would approximate 
44%, miles. Rule of thumb calcula- 
tions confirmed that 4160 primary 
distribution voltage would be ade- 


quate to work out the entire property. 

The physical shape of the coal re- 
serve was such that the bulk of the 
tonnage would be moved against 
maximum grade during transporta- 
tion to the surface. This indicated 
probable large peak demands with 
consequent frequent power interrup- 
tions. The configuration of the sur- 
face overlying the coal seam was ex- 
tremely steep and rugged. Proper 
servicing of face operation with ade- 
quate power with satisfactory second- 
ary face voltage meant locating con- 
version units on the surface at the 
top of boreholes, or at underground 
locations near face areas. 

A preliminary analytical study of 
the use of a-c as compared to d-c as 
a power source for face operation in- 
dicated that the former possessed 
certain important advantages: 

1. A sizeable saving in first cost of 
conversion equipment. 

2. Greater ease in locating conversion 
equipment adjacent to face area and 
greater flexibility in the movement at 
reasonable cost of the same to new 
locations. 

3. Possible use of higher transmission 
voltage resulting in a considerable sav- 
ing in conductor costs and _ potential 
improvements in voltage regulation. 

4. Reduction of shock and fire hazards 
due to more efficient switching equip- 
ment and better protective relaying 
systems, 

5. Reduced 
ing from: 


maintenance costs result- 


(a) Elimination of conversion equipment 
of the rotating type. 

(b) Use of a more rugged and an inher- 
ently safer type of electric motors in 
all face operating areas. 

(c) Elimination of the always troublesome 
resistance units necessary to the oper- 
ation of d-c motors. 

(d) Use of simplified single-step motor 
starters with quicker and more eff- 
cient are quenching characteristics. 

(e) Fewer burn-outs of motors due to the 
ability of most a-c motors to withstand 
a limited amount of stalling until the 
load is reduced or protective equip- 
ment removes it from the source of 
power. 

6. Increased efficiency of transformers 

as compared to the conversion units 

necessary in d-c systems. 

7. Assurance of face operations at or 

near 90 percent efficiency due to better 

voltage regulation, simple and more 
rugged motors, and better overload 
protection. 


The following set of assumptions 
and conditions heavily influenced the 
decision affecting the selection of 
equipment. 

Even though it would be necessary 
to maintain the existing d-c system 
for underground haulage, it was con- 
cluded that the use of a-c for face op- 
erations would be economical and 
desirable. The life of the then existing 
mine was estimated at 15 years. Fu- 
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ture plans contemplated the mining 
of a limited amount of coal from a 
seam of questionable quality lying 
higher in the hills and blending this 
poor quality coal with existing pro- 
duction so as to supply a satisfactory 
end product. Eventual production 
would come from a_ new location 
somewhat removed from the original 
area. End planning contemplated the 
use of belt conveyors for main line 
transportation of all coal to the mine 
portal. 


Some of the Hurdles Encountered 


Having decided upon a-c as a fu- 
ture power medium, it was decided 
to make the original installation just 
one step removed from the existing 
system—viz., hand-loading onto face 
conveyors, using room and mother 
conveyors, and employing elevating 
conveyors for final loading into mine 
cars. This proved to be a good train- 
ing ground. 

Within a comparatively short period 
low-vein mechanical loaders replaced 
the face conveyors. The shortwall 
cutting machines were mounted on 
low-type caterpillar trucks. When the 
upper seam was opened, belt haulage 
to the portal was effected, thereby 
eliminating all underground track 
haulage. In the final evolution all 
track haulage has been eliminated and 
the mine can now be classed as a 
complete a-c operation. At this point 
the desirability of making such a 
change in easy steps should be pointed 
out. The effect of any major opera- 
tional change on average mining per- 
sonnel is frequently severe. In many 
instances such changes serve to trigger 
labor disturbances sometimes result- 
in work stoppage. When _ possible, 
drastic changes should be avoided. 
When not possible, such changes 


should be cushioned by assured off- 
setting advantages. 


Union Carbide’s 


% 


Skid-mounted 11212-kva pyramol-filled 4160/2300-440/220 volt transformer bank (left) and 75-kva nitrogen-filled 4160/2300- 


High voltage switching station in- 
cludes cutouts and lightning arresters 


program was accomplished by com- 
paratively slow evolutionary steps, 
the success of each being assured be- 
fore additional progress was made. 
The company subscribes to the theory 
that all progress is change but not all 
change is progress. 

It was indeed fortunate that the 
company decided to initiate such an 
evolutionary process. Once it started 
acquiring a-c equipment, troubles 
really mounted. Few if any permis- 
sible a-c machines were available and 
among the company’s early procure- 
ment experience difficulties were the 
following: 


1. The only permissible a-c starters avail- 
able at that time were of the hand-operated 
type using fuses as the only protective 
devices. 

2. The shortwall coal cutters purchased 
were the very first of their kind manufac- 
tured and were equipped with manual 
starters. These machines were part of a 


~ 


small group built for development test only 
and had not been released for sale. 

3. There were no enclosed inert gas filled 
power centers available and it was neces- 
sary to have nonflammable liquid filled 
transformer stations custom built in a local 
repair shop. 

4. There were no satisfactory circuit 
centers for branch circuit protection avail- 
able at that time so it was necessary to use 
custom built junction boxes and to protect 
circuits with a special adaptation of trolley 
nip type fuse. 

5. Early portable connectors were of the 
taper pin and socket type and required ex- 
cessive maintenance. Excessive heating re- 
sulted from reduced contact area on the 
occasion of the accumulation of even a 
limited amount of foreign material in the 
connector socket or on the pin. 

6. There were no a-c powered shuttle 
cars available at that time and repeated re- 
quests for quotation were met with a reply 
to the effect, “What’s the matter with you, 
are you crazy?” One manufacturer’s engi- 
neer magnanimously offered to design and 
build an a-c shuttle car if Union Carbide 
would bear the entire cost of development. 

7. In an attempt to modernize as equip- 
ment became available, an order for a 220- 
volt a-c continuous miner was placed with 
a manufacturer in September 1948. In 
March 1951 the coal concern was advised 
that no design for an a-c machine was 
available and it was suggested that it ac- 
cept delivery on a d-c machine. The order 
was cancelled. In April 1951 an order was 
placed with another manufacturer for a 
220-volt a-c continuous miner of different 
design. Four weeks delivery was promised. 
When the manufacturer's home office 
learned that this was to be an a-c machine, 
promised delivery was extended to eight 
months. Final delivery was effected in late 
October 1952. This was an elapsed time of 
18 months. The over-all elapsed time from 
placement of the original order to final 
delivery of an a-c continuous miner was 
four years and two months. 


Procurement difficulties were by no 
means the only ones encountered. 
Soon after operations began the com- 
pany was beset with many unreason- 
able restrictions and criticism from 
State and Federal mine inspectors. 
So long as the manual starters and 
visible fuse were used, the inspectors 
could follow their inspection ritual 


440/220 volt power center (right). Both include polarized high voltage connectors and low voltage circuit breakers. One advantage 
in using a-c as a power source for face operation is the increased efficiency of transformers as compared to the conversion units 
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and detect violations. When magnetic 
starters became available and pro- 
tective relay systems were installed, 
the company was cited many times 
for violations, even though its pro- 
cedure included safety precautions 
admittedly superior to those required 
by the code. 

In one instance a violation citation 
was repeated for two years by a Fed- 
eral inspector because the company 
would not open up and install light- 
ning arrestors in a 5000-volt multiple 
conductor type SHD rubber-covered 
cable at its point of entrance into the 
mine. He cited Article VII1]—section 
lb of the Federal Mine Safety Code 
which reads as follows: “Surface 
transmission lines including trolley 
circuits shall be protected against 
short circuits and lightning. Each ex- 
posed power circuit that leads under- 
ground shall be equipped with light- 
ning arresters of approved type at the 
point where the circuit enters the 
mine.” The fact that there were three 
properly installed approved type light- 
ning arresters 250 ft away at the 
terminals of the shielded power cable 
did not affect this inspector’s opinion- 
ated decision. Eventually his trans- 
fer to another district effectively re- 
moved this violation citation. 

From the recitation given above 
one might conclude that the remark 
previously attributed to a salesman 
when he was asked to quote on an 
a-c shuttle car accurately described 
the company’s state of mind when it 
decided to adopt a-c as the exclusive 
power medium for its coal mine. Good 
judgment certainly prevailed when 
the company decided on a step-by- 
step evolution from d-c to a-c. 


Experiences With A-C Mining 


After some 20 years of trial and 
error and with the assistance of manu- 
facturers’ representatives, Union 
Carbide has succeeded in equipping 
what it considers a highly satisfactory 


Face units for control and safety include low voltage distribu- 
tion box (left) and face safety circuit control center (right) 
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and very efficient a-c mining system. 
Safety, portability and _ simplicity 
have been the controlling factors. Ex- 
cellent production records, economy 
and safety of operations have been 
the end results. 

Safety-wise the company can point 
with pride to its record. On February 
5, 1960 the mine completed four years 
and four months of operation without 
a disabling injury. During this period 
one mine was closed down and a new 
one opened up. 

The company is quite proud of its 
production record. During the cal- 
endar year 1959 the mine operated 
246 days and produced 250,700 tons 
of coal. Total employment was 64 
men including all supervision. Pro- 
ductivity for the year was 16.5 tons 
per man-shift for all employes and 
27.8 tons per man-shift for each pro- 
duction man. Production performance 
has been steadily improving. For Feb- 
ruary 1960, these figures were 21.17 
and 34.66 respectively. 

If necessary protective equipment 
is satisfactorily maintained, it is 
highly improbable that an a-c motor 
or its cables will be burned up be- 
cause of low voltage. Reduction in 
voltage reduces the output torque of 
the motor in direct proportion to the 
square of the voltage. Under condi- 
tions of extreme low voltage and re- 
quired high torque the motor will 
stall out and remain so until the load 
is reduced or it is removed from the 
line by protective equipment. 

This characteristic serves as an 
incentive to the company’s super- 
visory personnel to maintain adequate 
face voltage. Because of the compara- 
tive ease with which transformers 
may be moved closer to the load 
center, it has never experienced such 
adverse condi- 
tions. This assists 
in the mainte- 
nance of a uni- 


formly high level of operating time 
and a consequent satisfactory pro- 
ductivity. 

Electric maintenance during the 
period of a-c operation has been 
gratifyingly low. During 20 years of 
operations the mine has experienced 
the following failures of electrical 
equipment: 


(a) One single-phase, 4160/220 
37'%4-kva, Asserol filled transformer 

(b) One three-phase, 4160/220 volt, 75- 
kva, nitrogen filled transformer 

(c) One 35-hp stator on a cutting ma- 
chine 

(d) Two B-250-J, 5-hp traction motor 
stators on loading machines 

(e) Two 5-hp stators on face conveyor 
motors 

(f) One 7'%-hp stator on an auxiliary 
fan motor which was remotely controlled. 


volt, 


During this period the mine produced 
in excess of 5,000,000 tons of coal. 

There has not been a single failure 
of for main or cross conveyors, belt 
conveyors, pumps, cutting machine 
crawler trucks or hydraulic drill 
power units. 

Management feels that a further 
dividend maintenance-wise has been 
realized from a-c operation in a less- 
ened incidence of mechanical failure. 
Part of this may be attributed to the 
fact that so-called rawhiding of equip- 
is virtually impossible. No longer 
can machine operators, when operat- 
ing at low voltage, compensate for 
slow speed by shunting out a field 
coil. 

Experience with electric cables has 
been remarkably good. There has 
been no replacement of any of the 
original 5000-volt rubber-covered 
type SHD cable. There has been a 
one percent annual replacement of 
secondary single conductor cables. 
There has been a ten percent annual 
replacement of 
multiple conduc- 
tor secondary 
cables. There has 
been no replace- 
ment of portable 
connectors on the 
5000-volt electric 
cables. There has 
been a five per- 
cent annual re- 
placement of 
portable connec- 
tors on the sec- 
ondary 600-volt 
cables. 

There has been 
no shock or burns 
from electric 
equipment or 
cable failure or 
from misapplica- 
tion. The com- 
(Cont. on page 59) 
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Modern Theory of the 


Electrical High Tension Process 


By R. E. BARTHELEMY 


Consulting Engineer 
Jacksonville, Fla. 


HE electrical high tension 

beneficiation process can be 
said to have come of age among 
the classical methods of mineral 
dressing three years ago, when 
it was successfully applied to the 
beneficiation of certain difficult 
iron ores, as reported by the 
writer at the American Mining 
Congress meeting in San Fran- 
cisco in 1958. 

The original work on electrostatic 
separation must be credited to H. B. 
Johnson, the father of this technique. 
All of the machines that are presently 
on the market (Sutton, Lurgi, Carpco, 
etc.) are very similar to the original 
Johnson machine, the differences 
being essentially in the arrangement 
of the mechanical elements. All in- 
teresting patentable facts are well 
covered by the Hewitt patents which 
expired in March 1960. 


Early Charging Methods Limited 
Applications 


As long as electrostatic separation 
was limited to the original methods 
of charging particles by induction or 
conduction, the charge q which could 
be applied to a particle was quanti- 
tatively very small, and the resultant 


electrical field F = qE developed in 
an electrical field E on which to base 
a separation, was of limited value. 
That was the period of the plate sepa- 
rators and the early low speed rotor 
separators. With these machines, sep- 
aration was based upon the small de- 
flection imparted on the natural grav- 
itational trajectory by the electrical 
attraction of a charged plate upon an 
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oppositely charged particle in a 
stream of mineral particles having 
charges of different polarity. 

Under these circumstances, and in 
view of the low capacity of the ma- 
chines, electrostatic separation tech- 
niques did not find a ready field of 
application in mineral beneficiation 
when gravity methods and flotation 
could solve efficiently all the prob- 
lems presented by economic minerals 
of the time. 

In the early forties, when titanium 
minerals started to become valuable, 
electrostatic separation found its first 
important application in separating 
heavy minerals from Florida beach 
sand deposits. The technical staff of 
Humphreys Gold Corp., including 
J. H. Carpenter, deserves a large 
measure of credit for early develop- 
ments of this technique. 

It was, however. R. G. Mora’s 
thesis at M. I. T. in 1958 which first 
clearly exposed the principles upon 
which modern high tension machines 


are based.” A complete modern theory 
of the rotor type industrial machine 
has since been developed showing the 
crucial importance of rotor diameter 
when the machine is used for the 
beneficiation of milled minerals. 

Before discussing the mechanics of 
separation in one of the classical ma- 
chines, it is necessary to clarify some 
theoretical points concerning the 
method of particle charging. Charg- 
ing, by induction or conduction, is 
too well-known and elementary a phe- 
nomenon to warrant explanation. We 
will, however, discuss ion bombard- 
ment charging, and try to clearly ex- 
plain how it works, since a good un- 
derstanding of this method of charg- 
ing is needed in order to grasp how 
modern high capacity machines op- 
erate. 


lon Bombardment Charging 


The best known source of ions to 
effect such a charging is the corona 
field which develops naturally be- 
tween an electrically charged cable 
and the ground. This field is some- 
times noticeable on high tension elec- 
tric lines as a hissing noise or as a 
glow that can be seen around the wire 
at night. These manifestations occur 
when the electrical potential is high 
enough and the charge density on the 
wire becomes so great that the sur- 
rounding medium cannot contain it. 
The phenomenon is due to the ioniza- 
tion of air surrounding the wire and 
the resultant constant flow of gaseous 
ions that is generated between the 
wire and the ground. This flow of 
ions can be extremely intense and is 
susceptible of charging all particles 
of matter which enter the corona 


field. 
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conductor 


gaseous ions 
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Fig. 2. Charging of grounded particles lying in an ionic field 


The charging of the particles intro- 
duced into this field presents two dis- 
tinct cases, depending on whether the 
particle is out of contact with the 
ground or in contact with it. 

In the first case, a freely falling 
particle in a corona field between a 
vertical wire and a grounded wall be- 
comes polarized, and gaseous anions 
tend to stick on any bound positive 
charge in the particle. After a certain 
time, the particle will consequently 
acquire a net negative charge whether 
it is a conductor or an insulator (fig- 
ure 1). 

A completely detailed mathemati- 
cal study of this charging process was 
made by Pauthenier and Mora, who 
demonstrated that there is a definite 
limitation to the charge the particle 
can thus acquire, and this maximum 
charge Q,, is the following: 


Qn = 


in which: €o = permittivity of free space 

(farad per meter) 

a= radius of electrical equiva- 
lent ellipsoid (meter) 

k= function of ellipticity c/a 
and dielectric constant 
(Kp) of the particle 

Ej = ionic field strength 

(volt/meter) 


For information purposes, the value 
of the factor & is given hereunder 
for three different shapes of particles 
—prolate, spherical and maximum 
oblate or flaky: 


Shape Charging shape factor k for: 
c/a Conductor a 
Ky Kp =o 
a 36.20 27.15 
] 3.01 2.15 
0 0.666 0.532 
The concept of this maximum 


charge which can be put on a particle 
can be easily understood if one as- 
sumes that after a certain number of 
ions have come to stick to the par- 
ticle other ions can no longer be at- 
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tracted and on the contrary are re- 
pelled. 

Now from this mathematical ex- 
pression of the maximum charge Qn 
the following deductions, which will 
be of interest further on, can be 
made: All other contributing factors 
being equal, it appears that the maxi- 
mum charge will be greater for a 
conductor than for a non-conductor, 
and that this charge will be approxi- 
mately 12 times greater for an elon- 
gated particle (c/a=5) than for a 
spherical one, while a flaky one 
could could acquire only 14 of the 
charge of a spherical one. 

Let us now consider the second 
case, which is shown in figure 2, as 
a particle reposing on a grounded 
plate under a horizontal wire giving 
off a corona discharge. The particle 
is subjected to the same ion bom- 
bardment as in the preceding case, 
but if it is a conductor, there is a 
leakage of anions to the ground 
through the particle along its surface, 
while if the particle is a perfect in- 
sulator there is no leakage. 

Consequently, if we had an abso- 
lutely perfect conductor, no charge 
could build up on it as it would leak 
out immediately; if we had a perfect 
insulator, the charge would reach the 
maximum charge previously indi- 
cated. However, in practice there is 
no such perfect insulator or perfect 


conductor 


Fig. 3. Steady-state 

charge on conductor 

and, non-conductor 
particles 


Osi.... 


conductor, for there is always some 
leakage or some obstacle to it, as the 
case may be. 


Relationship Between Steady State 
and Maximum Charge 


Therefore, while the particle is 
under ion bombardment, there are at 
all times some ions moving simulta- 
neously towards the surface of the 
particle (charging) and some others 
leaking from the particle to the plate 
(discharging). This process reaches 
an equilibrium that results in a steady 
state charge Q, of the particle, which 
is obviously smaller than the maxi- 
mum charge Q,, previously indicated. 
It can then be calculated* that when 
this equilibrium is attained, we have 
the following mathematical relation 
between Q,, and Q,: 


Qm Ly 
in which: 

F,—is the function of the ionic 

field, and 
L,—is a leakage constant for the 
particle. 

The order of magnitude of the frac- 
tion F;/L, is 10''/R, where R, is the 
equivalent total resistance of the par- 
ticle. For all intents and purposes, 
this fraction is very small and tends 
toward zero for a non-conductor, but 
is very large and tends toward in- 
finity for a conductor. As a result, the 
ratio 7; tends toward one for a per- 
fect non-conductor and toward zero 
for a perfect conductor. While for a 
conductor it is obvious that the steady 
state charge will be but a very small 
fraction of Q,, for a non-conductor 
having the ratio F;/L, equal to one, 
for example, we would have Q, = 
0.268Q,,, (Fraas classifies as non-con- 
ductors any particles of resistance 
greater than 10'*).* It can also be 
similarly calculated that the time re- 
quired to achieve a_ steady state 
charge on a particle is virtually nil 
for any kind of particle. Thus the 


non-conductor 


Q maximum 


Qs} -- 5 


time 
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process of achieving a steady state 
charge on a particle is clearly repre- 
sented by charge on a conductor or 
non-conductor as shown in figure 3. 

For practical purposes we can con- 
sequently state that any particle in 
contact with a grounded plate and 
submitted to ion bombardment, will 
instantaneously achieve a steady state 
charge of a polarity opposite to that of 
the plate, whether the particle be a con- 
ductor or a non-conductor. Further, 
under given electrical conditions, the 
ratio Q,/Qm will be only dependent 
on the resistance of the particle. This 
charge, greater for a non-conductor 
than for a conductor, would be nil for 
a perfect conductor. 


Static Field Operation 


Also of great interest, if we are to 
fully understand the mechanics of 
high tension separation, is the be- 
havior of a particle, charged by ion 
bombardment, on entering a_ static 
field. Let us consider what happens 
when a charged particle in contact 
with a grounded plate moves out of 
the ionic charging field into a purely 
static field. 

The particle, for all intents and 
purposes, is then lying on one of the 
plates of a condenser (in the case of 
our figure 2, the positively charged 
plate). Mora indicated that in that 
situation, a non-conductor particle 
having no electrical contact with the 
plate will not acquire any net charge, 
while a conductor particle will ac- 
quire (by conduction on its surface) 
a net charge of the polarity of the 
plate after a certain time. This net 
charge due to conductive induction 
is equal to: 


Qn =C,V (1 


in which C, is the capacitance of the 
particle; R,, its equivalent total re- 
sistance; and V, the voltage differen- 
tial. 

In other words, while a perfect non- 
conductor particle will go through 
the static field unaffected, the con- 
ductor particle, if it had previously 
acquired a net charge Q, (of opposite 
polarity to the plate), will progres- 
sively see this charge decay, then re- 
verse its polarity when Q, becomes 
quantitatively equal to Q,, and in- 
crease until it has attained the charge 
density of the plate. 

This brings us to the important 
concept of charge reversal (figure 6) 
for a conductor particle traveling in 
a combined system of ionic and static 
fields. The calculation of the time 7’, 
at which this reversal of the charge 
will occur can then be made by re- 
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Fig. 4. Lifting phenomenon in relation to retention time on plate 


solving for ¢ the equation: Q, = Q, 
which gives: 


T,=CmafR, Log 
1-10? T; 


where: C is a constant; m, a clearance 
correction of value comprised between 
one and four; f, a shape factor, 
smaller than one for oblate particles, 
and bigger than one for prolate ones 
(f is of the order of two for c/a=5). 

From this it results that flaky parti- 
cles will reverse their charge more 
rapidly than elongated ones, which is 
understandable because they offer rel- 
atively much more surface contact 
with the plate from which they derive 
their new charge. For a perfect con- 
ductor, 7; being practically equal to 
zero, the reversal time becomes nil; 
but for a poor conductor, the value of 
T,; being appreciable, the reversal 
time may take a non-negligible value. 

From this, it results that a non- 
conductor, which has previously 
acquired a charge Q, of polarity op- 
posite to the plate, will remain at- 
tracted to the plate and its charge will 
never be reversed. For a conductor, 
the charge after reversal will continue 
to increase following an exponential 
function of time until it has attained 
the charge density of the plate. Elec- 
trical forces then increasing may well 
reach a point where they will outbal- 
ance the force of gravity, and when 
this condition is attained, the con- 
ductor will be lifted from the plate 
(figure 4). 


Principles of Operation of High 
Tension Machines 


The preceding phenomena, which 
we have tried to explain for the pur- 
pose of understanding the elementary 
principles of operation of a high ten- 
sion machine, are by no means the 
only ones involved. Among others, we 
have overlooked the case of mineral- 
ogically mixed particles, and also the 
problem of particle-particle contact, 
which is much more complex, and 
complicates the phenomena in a thick 
layer of particles. But all these satel- 
lite problems do not appreciably af- 
fect our basic understanding in its 
broad scope. 

For our expose, we will take a ma- 
chine of the Lurgi type which uses 
distinctly separated electrodes for 
ionic and static field production. This 
machine, schematically shown in fig- 
ure 5, consists essentially of a rotating 
drum or rotor on which the finely 
crushed ore to be separated is fed at a 
constant rate. The rotor, which is 
grounded, rotates at a pre-determined 
constant speed, while in front of it are 
located, in prescribed positions, an 
ionic electrode or ionizer (I), source 
of the corona field, and a rounded or 
deviation electrode (S), source of the 
static field. 

Between the electrodes and the ro- 
tor, a high d-c potential (over 30 kv) 
is maintained. Two splitters on the 
resultant stream of particles coming 
from the electric fields separate a con- 
centrate, a tailing, and a middling 
product which must be retreated. It is 
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the relative proportion of this mid- 
dling in a separation which character- 
izes the effectiveness of a separator 
and is the all-important quality which 
differentiates the separators of dif- 
ferent makes available to the mineral 
dressing engineer. 


Two Kinds of Middlings Produced 


Let us now analyze what happens 
when the machine operates. With reg- 
ular rotor operating speeds, the cen- 
trifugal force acting on a mineral 
particle may be from six to ten times 
the force of gravity. Consequently, 
were there no electrical field between 
electrodes and rotor, the sheet of ore 
would find a trajectory leaving the 
rotor from the top and spreading in- 
side a “gravitational zone” (see fig- 
ure 5) as the result of air resistance 
on the differently sized particles. If 
the feed was air-classified, this sheet 
of ore would be thinly spread. 

In the case of figure 5, the concen- 
trate splitter is set so as to just deflect 
the top layer of the ore stream in the 
gravitational zone, while the tailing 
splitter is set so as to separate a tail- 
ing low enough in grade to allow a 
satisfactory metallurgical recovery. 
Under these conditions of rotor speed 
and splitter positions, when the ma- 
chine is operating normally under 
electrical tension to effect a separa- 
tion, we will recover particles of con- 
ductor minerals to the right of the 
concentrate splitter. To the left of the 
tailing splitter, most of the non-con- 
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2p 
ductor particles will remain stuck to 
the rotor until brushed out by the 
grounded brush (made of a conduc- 
tive material). 

Between the two splitters, the mid- 
dlings that are recovered are of two 
origins, and it is very important to 
clarify this point. For this, assume 
that we have an imaginary splitter G, 
which is set to just clear the bottom 
layer of the ore spread in the “gravi- 
tational zone;” we could then sepa- 
rate two different kinds of middlings 
as follows: 


a) Gravitational middlings between 
splitter G and concentrate splitter, and: 

b) Ionically charged middlings be- 
tween splitter G and tailing splitter. 


Products of Electrostatic Separation 


We now have for our discussion 
four different products which are of 
interest to study carefully: 


1) Concentrates: All the mineral par- 
ticles recovered to the right of the concen- 
trate splitter, have obviously been lifted 
from their normal trajectory. Consequently 
they are only good conductors, as only con- 
ductors can be lifted, and they have had 
time to reverse their ionic charge while still 
above the horizontal point D of the rotor. 

2) Gravitational middlings: The mineral 
grains ip this group have apparently gone 
through the machine entirely unaffected; 
they are not middlings in the ore dressing 
sense of the term, but truly untreated ma- 
terial which statistically has not been in- 
fluenced by the fields. 

3) lonically charged middlings: All the 
particles recovered in that zone have been 
detached from the rotor by the effect of the 
centrifugal force overcoming the attraction 
of the electric force which was pinning 


them to the rotor. In other words all these 
middling particles, which are true electrical 
middlings, were still charged with an op- 
posite polarity to the rotor when they 
reached their escape position from the 
rotor. The conductors in these middlings 
were still negatively charged and conse- 
quently they either had not yet reversed 
their charge or had gone statistically un- 
affected through the static field. 

4) Tailings: All particles still pinned to 
the rotor after passing the tailing splitter 
are mostly non-conductors and some ionic 
middlings whose loss is accepted within the 
requirements of the desired recovery. 


For the continuation of this dis- 
cussion, it is interesting to know the 
order of magnitude prevalent for the 
distribution of conductors and non- 
conductors between the preceding 
four separated products. The follow- 
ing table indicates this distribution 
for an iron ore (mostly specular 
hematite and some magnetite) assay- 
ing between 35 percent and 40 per- 
cent Fe, that was treated in a high 
tension separator of medium effec- 
tiveness: 


% Distribution of: 


Product Non- 
ductors 
ductors 
Concentrates 56.2 1.0 
Gravimetric middlings 28.0 2.6 
lonic middlings 15.0 7.8 
Tailings 0.8 88.6 


We know that a non-conductor ad- 
heres firmly to the rotor because of 
the charge it receives in the ionic 
field, while a conductor is lifted be- 
cause of the conductive induction 
charge it acquires in the static field. 
From the figures of the preceding 
table, we can set that the ionic field is 
extremely effective as there is only a 
small percentage (2.6 percent) of 
non-conductors which have gone sta- 
tistically unaffected by the ionic field 
and have reported as gravimetric mid- 
dlings. 


Loss of Middlings in Tailings 


The picture is somewhat different 
for the conductors, and if it can be 
easily seen that there will be little 
difficulty in obtaining a high grade 
concentrate, it is also apparent that a 
good recovery will depend largely on 
the effectiveness of the machine itself. 
This recovery is essentially affected 
by the conductor particles (ionic mid- 
dlings) whose loss has to be accepted 
in the tailings. 

As we have seen, the last conduc- 
tors which fail to be rejected to the 
tailings have escaped at point F in 
figure 5 at a time when the electrical 
force (resulting from their ionic 
charging) is still many times larger 
than their gravity (see figure 6). 
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It is easy to demonstrate that the 
following relation: 


VR 
exists between: i, the fields limit an- 
gle; a, the tailing splitter positioning 
angle (both in degrees) ; At, the pre- 
reversal time lag (in seconds); and 
R, the radius of the rotor (in cm); 
with K, being a constant, dependent 
upon the minerals associations and 
the centrifugal force acting on the 
particles, whose order of magnitude 
for certain iron ores is 90. 

For obvious practical reasons, the 
sum i+a should not exceed 100°, 
which gives us the following condi- 
tion that the rotor radius must satisfy 
to give an acceptable metallurgical 
recovery: 


R > 0.328 K? At? 


For the iron ores previously men- 
tioned, where At is of the order of 
1/13 second, then R > 15.7 cm. In 
other words, in order to obtain satis- 
factory recovery on ores having the 
preceding characteristics, the separa- 
tor should have a rotor of no less than 
12.5 in. diam. 


Rotor Diameter Tailored to 
Ore Treated 


As long as the use of high tension 
separation was confined to the bene- 
ficiation of beach sands, minerals for 
which the order of magnitude of At 


qE 


was 1/50 second or less, and the cen- 
trifugal force constant K, could even 
be greater than 90, the old six in. 
rotor machines were completely satis- 
factory. However, since our success in 
treating iron ores, high tension may 
well find more and more applications 
in the general mineral beneficiation 
field. It therefore becomes apparent 
that the diameter of the rotor of the 
machines will have to be exactly 
tailored to the ore treated and the 
exact high tension characteristics K, 
and At of the ore ascertained before 
the rotor size to be used can be de- 
termined. 
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| size ground conductors. 


EXPERIENCE WITH A-C-MINING 


(Continued from page 54) 


pany has made it a practice in its 
mine to establish adequate frame 
grounding on both primary and sec- 
ondary circuits. It has never me- 
chanically connected its high voltage 
grounds with low voltage grounds. 
Ground conductor is maintained at 
least equal in size to the conductors 
of the circuit for which it supplies 
ground protection. In case of ground 
relay failure during a ground fault 
the company wants the ground con- 


| ductor to outlast any of the power 


conductors. This practice has paid 
off on several occasions. 

It is true that with the advent of 
monitored ground circuits, and the 
use of resistance and/or impedance 
limitation of line to ground fault 
current, adequate protection may be 
obtained without the use of such large 
Manage- 
ment, however, does not feel that it 
would be economical to discard all 
of its multiple conductor cables to 
accomplish this more modern system. 
This will be considered when and if 
the company is compelled to start a 
major cable replacement program. 
There has been no operating time loss 
of consequence due to electrical fail- 
ures. It would serve no good purpose 
to make a detailed comparison of the 
company’s a-c operating experience 
with its d-c operating experience. The 
foregoing outline of maintenance ex- 
perience speaks for itself. 

In justification of the decision to 
operate on a-c power alone, the com- 
pany likes to cite the quaint expres- 


| sion of opinion made by one of its 


colored miners in the early days of its 
a-c operating experience—There’s 
one thing about that there circulating 
current, it either is or it ain’t.” 

In concluding, the writer would 
like to predict that as experiences 
such as Union Carbide’s with a-c op- 
eration becomes well publicized, more 
and more mines will be converted 
from d-c to a-c. In the future new 
installations will be almost exclu- 
sively a-c. The ten-year period of the 
“fabulous 60’s” might well see a-c 
assume the role for which Union 
Carbide feels it is so eminently suited. 
The writer should also like to propose 
the use of time proven diesel-powered 
motive units where track haulage is 
used. This will finally remove from 
the coal mines the need for uninsu- 
lated electric conductors. With their 
removal from mines go one of the 
most common sources of electric 
shock and one of the most prolific 
ignition sources of coal mine fires 
and explosions. 


59 


| 
|| 
| | 
| | 
| | 
| 
| 
| 
| 


PERSONNEL EVALUATION 
AND SELECTION 


It is almost impossible to do a sensible 
job of selecting and evaluating personnel 


without knowing yourself 


sound program of “Personnel 

Evaluation and Selection” is an 
essential business tool in developing 
executive and supervisory talent. 

All of us are concerned with im- 
proving our companies’ performance. 
By working for improved perform- 
ance, we must have the proper per- 
sonnel evaluation and selection. By 
having this proper selection, we are 
providing our company with a reser- 
voir of executives capable of assum- 
ing greater responsibilities when new 
opportunities arise. Therefore, per- 
sonnel evaluation and selection must 
be used as a development tool. There 
are many methods and elaborate sys- 
tems that can be employed, but the 
first step in any company is to get all 
the employes in the process. All of 
them should be working some part of 
every day on personnel evaluation. 


Promote From Within or Go 
Outside for Applicants? 


When a vacancy occurs, there is, of 
course, an opportunity to strengthen 
the management team through selec- 
tion of the best-qualified candidate. 
Practically every company recognizes 
this. 

Should you promote from within 
or go outside for applicants? On first 
consideration, it might seem that this 
would be the first question to answer. 
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Actually it is the last. You cannot 
know how qualified anyone is until 
you first know or decide what you 
want. Once you know what you want, 
you can examine the records of the 
people currently in the group and see 
how nearly they come to meeting the 
requirements. Then you must match 
the employe to the job. If you decide 
you want to go outside, you will know 
how much screening you want the 
personnel department to do, and how 
much of the selection process you will 
conduct yourself. 

This working out a selection plan 
is a development process since it com- 
pels the individual to think about the 
organization and its requirements and 
the qualities a good supervisor will 
need. 

Suppose, for example, one fellow 
listed qualifications in general terms, 
such as: 

(1) Administrative ability 

(2) Dependability 

(3) An awareness of the supervis- 

or’s responsibility to manage- 
ment and to the employes 

(4) Temperamental fitness to lead 

and supervise others 


(5) Willingness to deal with people 
(6) Knowledge of the job 


Then his superior’s first question 
might be: “What is temperamental 


fitness to lead and supervise others?” 


The man might not be prepared to 


By JOHN N. CRICHTON 
Executive Vice President 
Johnstown Coal & Coke Co. 


answer, and the question might force 
him to think intensively about the 
matter—and in the process, to con- 
sider his own past conduct, as well as 
the conduct he expects from his sub- 
ordinates. 


You Must First Evaluate and 
Appraise Yourself 


You might say this is a method to 
force yourself to “self-appraisal.” In 
order to properly evaluate, select, or 
appraise, you must first spend some 
time soul-searching—you must evalu- 
ate and appraise yourself. 

In self-appraisal one should ask: 

(1) What are my objectives? (Cur- 

rently and in the future) 

(2) What part of my job do I do 

well? What do I do wrong? 

(3) What do I enjoy? What do I 

dislike? 

(4) What don’t I like in other 

people? 

Another way to help appraise your- 
self is to listen to your wife, as diffi- 
cult as it may be. She knows you bet- 
ter than anyone else. 

If you answer these questions by 
taking a sheet of paper and drawing 
a line down the middle and listing 
your attributes on one side and your 
failings on the other, you are a good 
step ahead in learning to evaluate 
and select other people. 

Another important item to remem- 
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ber is that every time a vacancy oc- 
curs and someone is chosen—either 


from within or from outside—the 
people who expected or hoped to be 
promoted to the job, but lost out in 
the race, present a problem. Handled 
wisely, the situation can provide an- 
other special opportunity for develop- 
ment; ignored or handled ineptly, it 
can disrupt morale and performance 
for a long time to come. 


Push the Man Ahead and Drag 
a Man Behind 


It was said at an A. M. A. man- 
agement course that for an individual 
to be worthwhile to his organization, 
he should be “pushing the man ahead 
of him and, at the same time, drag- 
ging a man behind him.” This is 
something to think about when evalu- 
ating individuals. 

In order to drag a man behind you, 
it is necessary to spend much time on 
training. The most expensive person 
on a payroll is the half-trained em- 
ploye. His production lags, his morale 
is low, and he is not satisfied. The 
ideal employe knows his work and 
how to do it. He has a pretty good 
idea of why he does what. 

A well organized training program 
starts with the company president and 
reaches down to the lowest worker. 
There are things the president needs 
to know, and there are things he needs 
to teach others. The same holds for 
each supervisor. Training should be- 
gin the moment a new employe walks 
in the door and must continue until 
he walks out. 

If each employe or supervisor feels 


the company wants him to think and | 


help the man under him, the employes 
will be better and the company will 
naturally be an improved company. 
And the selection of employes will be 
made easier. 

By spending a little time each day 
with each man under them, section 
foremen or supervisors of any type 
can learn to know the employe a great 
deal better. This makes for effective 
leadership. Effective leadership is no 
different from effective living. The 
effective leader seeks to grow, to dis- 
cover and put into use his full poten- 
tialities. He seeks these for himself 
and simultaneously strives to create 
relationships where others can seek 
these processes of growth, should they 
so desire. 

It is not necessary to be a part of a 
small company to know your em- 
ployes if everyone is working to im- 
prove and help the fellow under him. 
Each section foreman or supervisor is 
actually president of his own little 


many hundreds of thousands of dol- 
lars on his section to work with. He 
has the individuals to do the job. To 
get the job done properly he must 
use the necessary men on the job. He 
must evaluate. To evaluate he has to 
learn to know his people. He must 
train them to improve his section. 
His immediate supervisor must spend 
some time trying to help him improve. 
It is a vicious cycle. 

The ideal situation is to have only 
about six people reporting to you. 
With this set-up you are able to know 
your employes better and what they 
are doing, and you are able to work 
close enough with them to be helpful. 
We in the coal industry tend to get 
lost in tonnage, costs, sales, etc., and 
we do not give enough consideration 
to the other fellow and how we can 
help him. By helping him we will be 
helping our company. 


A System of Continuing Education 
Must Be Instituted 


No matter how well you select and 
evaluate your employes, there must 
be some sort of continuing education 
and desire to change. The desire to 
improve must come from the man 
above you. Appraising and evaluat- 
ing employes is also a continuing 
process. It begins when the man ap- 
plies for a job and continues through- 
out his stay with the company. You 
must make a just and honest measure 
of the employe’s actual and potential 


contribution to the company. The 
measurement—and the responsibility 
for its accuracy—rest largely with the 
supervisor. 

If you do the proper job of train- 
ing your employes, your job of evalu- 
ating and selecting people will be a 
great deal easier. You will know the 
individuals much better if you have 
spent time in training them. You will 
have many more people to choose 
from for the vacancy you are select- 
ing for. 

In summary, no fancy plans are 
necessary to have proper “Personnel 
Evaluation and Selection,” or proper 
appraisal, but you must have spent 
some time in self-appraisal. It is al- 
most impossible to do a sensible job 
of selecting and evaluating without 
knowing yourself. In addition, in 
order to continue a proper evaluation 
and selection process, you must have 
a selection plan. Also, a system of 
continuing education must be insti- 
tuted so that the best type of employe 
will be available at the time of selec- 
tion. 

The three items above help to cre- 
ate a by-product of improved morale 
2s all people would like to know 
“where they stand.” 

Therefore, in helping to make each 
small or large company a good place 
in which to work—a place of co- 
operation, of joint pride, of individual 
fulfillment—proper personnel evalu- 
ation and selection is an essential con- 
tribution to the American way of life. 


HOW SHALL WE TURN 
THE WHEELS? 


(Continued from page 40) 


consideration. The power source to 
some degree dictates the means to be 
used to propel the wheels: therefore, 
manufacturers are keeping all chan- 


| nels open in their development work 


company. There is an investment of | 
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in order to avail themselves of the 
latest advances in this technology. 

Experience with current production 
high-output diesel engines for electric 
drives indicates too short a life. This 
is believed to be caused by the ability 
of the operator to draw full power 
utilization from the engine. This has 
been observed to a degree with torque 
converters and power-shifted trans- 
missions in heavy hauling units. The 
engine people have much work yet to 
do to give more dependable engine 
hours. 

Another element that enters the pic- 
ture, of course, is the tire. Much work 
is, and has been, going on with the 
tire suppliers to keep pace with the 


| increasing loads and speeds with 


much more work needing to be done. 


It appears that this problem, “How 
Shall We Turn the Wheels?”, is one 
of many facets: engines, transmis- 
sions, hydraulic motors, pumps, elec- 
tric generators and motors, final gear 
trains, wheels, tires, suspensions, 
lightweight high strength alloy steels 
for load carrying members—all must 
be blended together. Each must re- 
ceive its proper attention. 


No One Drive Is Suitable for All 
Sizes and Types of Vehicles 


Work continues at a fast pace on 
the full mechanical drive and this has 
proven fruitful also. The conclusion 
at this time, therefore, is that no one 
drive is completely suitable for all 
sizes and types of vehicles and ma- 
chines. Rather, it is believed that there 
is and will continue to be a most suit- 
able drive for various classes of ve- 
hicles in size, weight, cost and pur- 
pose for their use. Manufacturers are 
keeping open all three approaches— 
full mechanical, full hydraulic, full 
electric and various combinations of 
each and all. 
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ROTA-BLAST B 


...engineered for faster 
blast hole drilling 


The box is new! And basic improvements have 
been made in every size and type of the Hughes 
“Rota Blast” rock bits. Even the series names have 
been changed. 


New air system and changes in cone bearings in 
all series assure longer bit life — lower cost per foot 
of blast hole drilled. In the new tungsten carbide 
“HH” series, changes in cutter design are increasing 


Replaces OSC Series 
for soft formations 
(Calcite, shale, clay) 


Replaces W7 Series 
for hard rock (Siliceous limestone, 
dolomite, sandstone, granite) 


Your Hughes representative can recommend the 
“Rota-Blast” bit best suited to your operation. His 
specialized rotary rock bit experience also qualifies 


him to offer you assistance in your drilling program. 


bit life as much as 100% in areas where rotary 
drilling is toughest. In the steel-tooth “H” series, im- 
proved hardfacing on the cutting structure and 
new air system are substantially increasing footage. 


Improvements in the “Rota-Blast” line are a direct 
result of Hughes’ continuing research program in 
the laboratory and in the field to provide bits that 
will dig blast holes faster and at lower cost. 


Replaces OW Series 
for medium rock (Limestone, 
sandstone, sandy shales) 


Replaces RG Series 
for extremely hard abrasive 
rock (Taconite, quartzite) 


‘HUGHES | 
- industrial products 


; HUGHES TOOL COMPANY ¢ HOUSTON, TEXAS 
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Bethlehem roof bolts clamp rock strata together to improve the safety in this coal mine. 


The proved way to make your roof sound—and keep roof falls to a minimum— 

is to install bolts in the correct pattern for local conditions. This includes both 
stratified and massive rock formations. 

Who figures this out? Who works right along side your team during the 

a installation? Who checks back, at specified periods, to test and inspect? Your 

WV, Bethlehem contact man. He’ll come see you. Just tell us where and when. 


for Strength BETHLEHEM STEEL COMPANY, BETHLEHEM, PA, 
... Economy Export Distributor, Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 
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Computers 
in the 
Mining 

Management 


System 


Computers make adminis- 
tration more effective by 
relieving humans of a tre- 
mendous burden of detail 


By WALTER H. SCHWEDES 
Senior Engineer—Mining 
General Electric Co. 


NY business venture’s operating 

success is related primarily to 
successful management decisions, 
made and carried out in an orderly 
and systematic fashion and environ- 
ment. To appraise the use of comput- 
ers aS management supplements in 
mining, let us first identify those fac- 
tors on which a successful decision 
depends. We may then have some 
bench marks or ground rules by which 
we can: 

1) Evaluate our present corporate 
structure as an efficient working 
entity or well designed system. 

2) Redesign our corporate system, 
if necessary. 

3) Judge the quality and perform- 
ance of modern day manage- 
ment tools, like computers. 

4) Apply this management equip- 
ment usefully. 

5) Evaluate its worth to our sys- 
tem’s future. 

6) Define a timetable of action. 

Successful management decision 

making, in the ideal sense, is a dy- 
namic continuous process as indicated 
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REPORTING 


ACTION 


ORGANIZATION 


"ACTION" 
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" REPORTING" 


COMPREHENSION OBJECTIVES 


JUDGMENT 
FORECAST 


"COMPREHENSION 
JUDGMENT 
FORECAST" 


Fig. 1. (Top) Management decision closed loop. Fig. 2. (Bottom) Management equip- 
ment closed loop 


in figure 1. It is truly “closed loop” 
control, even though at certain levels 
there may be time lags in communi- 
cation. 

Reporting must be accurate, thor- 
ough, and timely. 

Comprehension is the integration 
into a larger whole of the various 
and many pieces of reported data, 
taken from different points in time 
and space—the building up of a co- 
herent picture of something that may 
not be completely observed at one 
glance. It involves highly developed 
short and long term memories, built 
in coding systems derived from past 
experience, and the ability to marshal 
the new and the old coded knowledge 
in a systematic way. 

Judgment is the capability to rea- 
son—to mentally solve complex, often 
rather vague, and simultaneous equa- 
tions to an acceptable degree of ac- 
curacy. 

Forecast is the ability to project 
that equation solving with new data, 
assumed to be representative of the 
future. 

Organization is the structure of an 
efficient working system, designed for 
obedient action, automatic instruc- 
tion translation, rapid communica- 
tion, stability, long life, and report- 
ing. 

In humans there are also other vital 
requisites like: Adaptation to business 


and social environments. orientation 
to work, objectivity, maturity, time- 
liness, and stamina. 


State of the Management System 


This study of management systems 
has received an enormous amount of 
attention. It would seem now that the 
present “state of the art” calls for 
action. What, then, is the present 
“state of the art” of management 
tools or equipment? 

While corporate systems were being 
studied and developed from the top 
down, equipment systems were being 
developed from the bottom up. 

Business machines grew from the 
cash register and desk calculator to 
modern electrical systems for han- 
dling costs, payrolls, inventories, and 
taxes at high speed and less cost. 

Production machines were equipped 
with electric motor drives, designed 
to run and stop safely. Some were 
made manually adjustable. Then obe- 
dient action was vastly improved by 
the development of the regulating 
system. The burden of command was 
eased. 

Figure 2 shows a typical speed 
regulator for an ore table feeder 
drive. Here the command is in the 
unit “speed.” 

By simply reporting the action 
back to the computer via a scale in- 
stead of a speed measuring device, the 
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unit of command can be the more 
useful “tons per hour,” and a process 
machine with drive included has been 
made part of the system. And so on 
up the technical chain of command. 
Not only, then, are management sys- 
tems ready for action, but so are the 
building blocks of equipment. 

Now compare figure 2 with figure 
1. Note that both the management de- 
cision and equipment closed loops 
are functionally identical! Their basic 
designs are one and the same. They’re 
compatible and can be put together 
into an equipped management system. 
The specific choice of equipment will 
depend on the specific management 
job to be done. 

First, let us look at the jobs to be 
done, then at the equipment, and put 
them together in an equipped man- 
agement system. 

Let us look again at the manage- 
ment closed loop for bench marks in 
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Fig. 3. Management system closed loop 


feeder drive to hold constant weighi 
on a scale for weight accuracy plus 
an adjustable feed belt drive for rate 
feeding the grinding process. Or a 
rake classifier will have an adjustable 
speed rake drive plus an adjustable 
water valve drive. And so on. 

The function of each of the several 
drives of a process machine may or 


may not be related to others and 
hence under common command at the 
process machine. Instead each drive, 
though affecting others, may receive 
its command at the process island 
level or even at the production depart- 
ment level for the business balanced 
benefit of the whole. 

This then is the management sys- 


designing a manageable system (fig- CORPORATION 
ure 3). We must X 

1) State clearly the short and long 
range specific objectives of the f | 
system. 

2) Define functionally the actions DIVISION 
necessary for accomplishments. NO. WEST SO. WEST SO. AMER. 

3) Construct the technical and the 
business organizations for spe- 
cific action. | | | | 

4) Instruct the organization to re- DE PT. 
port concisely and on time. SANIIC TIO 

5) Develop the coding, the memery, MARKETING ENGRG PRODUCTION FINANCE LEGAL 
and the integrating techniques 
that afford comprehension of | | | | 
reported data. PROG- 

6) Explore the mathematical rela- PROS- ESS DE- 
tionships that convert old, pres- PECT MINE HAUL} |CRUSH} |GRIND| |FLOAT) |WATER 
ent, and new data into judgment 7 22 
and forecast in the human brain. | COPPER 
The equations are there to be ORE BS / DAY) 
brought out, written down, im- (TONS)~ } (L DA 


proved on, and used systemati- | 

cally. 
Example of Mining Management an ’ 

System 

In figure 4 we have constructed a 
mining management system from the 
top to the bottom of command. For 
illustration purposes, only the tech- 
nical system has been detailed and 
that for copper. 

Note that the production of copper 
from ore has been broken up into 
separately manageable islands, each 
called a process. Those shown are 
arbitrary. They would have some 
natural boundaries like a change in 
flow state, a storage, or a change in 
process action. Each would be capa- 
ble of receiving a business balanced 
command from above, of reporting 
back, and of further command down 
to its parts. called the process ma- 
chines. 

Each process machine, in turn, may 
have several drives. The ore rate 
feeder may have an adjustable table 
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tem. from the objectives given the 
corporation by its owners clear down 
to the motion command of an indi- 
vidual drive. 


Sensors and Computers Defined 


For this management system there 
is already available a wide assortment 
of equipment. For simple identifica- 
tion, any device that directly reports 
a measurement let us call a “sensor.” 
And any device that adds the manage- 
ment functions of coding, memory, 
comparing. or any arithmetic, before 
reporting let us call a “computer.” 
Both sensors and computers can be 
either analog or digital to suit the 
job to be done. 

Analog sensors measure and report 
in continuous proportional values, 
like the speedometer on a car or the 
tachometer on a drive. The majority 
of sensors are analog. 

Digital sensors count and report in 
discontinuous pulses, like a counter 
of traffic or of ladles. 

Analog computers code, remember. 
and do their arithmetic by comparing 
proportional measurements, like a 
slide rule. Common applications in- 
clude obeying the speed or torque 
command to a drive, flow command to 
a valve, or the less important com- 
mands to a process machine or proc- 
ess. Since comparisons are made with 
devices in circuits, there is a practical 
and economic limit to the assignment 
of coding. memory and complex arith- 
metic. 

Digital computers code, remember. 
and do their arithmetic by counting 
pulses, like the abacus. Simple codes 
are built in so that pulses represent 
numbers and instructions. With pulse 
counting extremely fast and pulse 
storage extremely compact, this com- 
puter can be given very complex and 
cumbersome technical and _ business 
assignments. 

Experience has already shown that 
sensor and computer electric hard- 
ware, particularly those with static 
parts, is demonstrating amazing reli- 
ability. 

Intersystem communication by elec- 
tricity is also efficient, simple and 
swift. Sensors with electric outputs 
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and computers with electric inputs 
and outputs can be applied to their 
jobs and integrated by electric wire, 
the schematic diagram for which can 
be our management system chart. 

Automatic language translation 
equipment is required, since each job 
assignment has its own language, that 
is, the units of command and report 
for that particular drive, process or 
cost. It is usually built into the sensor 
or computer, converting direct meas- 
urements into electric signals, con- 
verting from analog to digital or back 
again as required, and converting 
from human to system and back in 
any units, form and time found ap- 
propriate. 


Computers Fall into Two Broad 
Groups 


The mining industry requires some 
50 different sensors, assigned to some 
physical measure. motion, flow, or 
property thereof. 

Computers fall functionally into 
two broad groups and are designed 
accordingly. Figure 5 generalizes 
that the corporation, division, and 
department computer would be in- 
structed with business objectives. 
should be capable of forecast, and 
would conclude in the best balanced 
interests of the business in primary 
units of cost, profit, or growth. The 
process, machine, or drive computer 
would be instructed with product ob- 
jectives, need not predict except for 
stability, and would conclude in the 
specific interests of its job assign- 
ment in time based units of quantity 
or quality. 

Let us start with the drives at the 
bottom of figure 6, for first of all we 
need obedient action and reporting 
from those that are to be adjusted for 
control of the machine, the process. 
or the production of copper. The 
drive must be equipped for adjust- 
ment as needed. To it we add an ana- 
log computer, usually calling the re- 
sult a regulator. We have closed our 
first loop in units of speed, as we will 
close others in units of flow. 

Command of the feeder drive 
comes from a “through-put” computer 
in units of tons per hour. A process 


loop has been closed. 

Other grinding process loops can 
be closed in units of tons, specific 
gravity, pulp density, or particle size. 
These computers, indicated on figure 
6 by small circles, may be of the 
analog process machine type, often 
called controllers. However, there are 
two important suitability factors. 

1) In steady state performance all 
of these grinding process ma- 
chines may be so interdependent 
that all of the cross relationships 
cannot be adequately built into 
the computations for each. 

2) In dynamic performance of sys- 
tems with major outer loops and 
a number of minor or inner loops 
instability is a real problem. We 
have all heard of unaccountable 
surging, sudden loss of grind or 
through-put. 

Either of these reasons is enough 
to suggest that certain of the process 
machine computers become part of 
the grinding process computer. And 
it is possible, then, that the latter’s 
job assignment is complex enough to 
warrant choice of the digital type. We 
should give our production and en- 
gineering people all the help and en- 
couragement we can, so they can de- 
rive these technical answers promptly. 


Functions of Departmental 
Computers 

The production department com- 
puter will integrate the technologies 
of all the process islands. It will have 
the two-way communication of report 
and command with them. Its basic 
units will be copper quantity, quality, 
and cost. This is probably the first 
computer level where costs should 
enter. It would be far too cumber- 
some to equip or instruct each proc- 
ess island, machine, or drive com- 
puter with all of the interrelated 
costs of the others. Complexity will 
require this to be digital. 

The engineering department com- 
puter would also be digital, because 
of the enormous chore in numbers in 
appraising ore bodies and their val- 
ues, in planning the vast movements 
of ore and waste and their costs, and 
in the construction of transport and 
plant. 

The marketing and finance depart- 
ment computers would most certainly 
be digital because payrolls, costs, 
taxes, prices, and finance reports are 
always wanted in numbers and more 
often in some areas not continuously 
but averaged with time. 

The legal department would not 
need a computer, but in many in- 
stances will require facts that can be 
quickly supplied from computers in 
other departments or central claim 
and patent offices. 
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The division computer will inte- 
grate the departments into a business 
entity. Units of performance here are 
profit, service, growth, soundness, 
and influence on environment. Local 
and domestic competition and politi- 
cal factors, market surveys, technol- 
ogy changes, reserves, and long range 
plans can be comprehended, judged, 
and forecast better and faster. A cus- 
tomer’s order can be taken, handled, 
accounted for, shipped, and_ billed 
automatically and rapidly. 

The corporate computer shown 
would integrate the divisions and in- 
clude those factors influenced by 
global markets, competition, transport 
conditions, and politics. It would re- 
port directly to management, the tax 
collectors, and the owners. 


Burden of Detail Left to Machines 


When properly instructed, comput- 
ers will do a good job of decision 
making because they can be equipped 
to receive and code vast amounts of 
complex data, store for any length of 
time, calculate accurately and con- 
sistently either known or assumed 
data, report concisely on schedule or 
on demand and do all this at fantastic 
rates. They can be instructed to adapt 
their operations to any change in en- 
vironment that can be measured. and 
have baift-in management qualities of 
objectivity, stamina, and the ability 
to make a timely decision. 

Computers will not replace us as 
managers. We will be vitally active in 
the system to monitor its performance 
of our objectives, to make the im- 
portant decisions, to continuously re- 
search it for product, profit, or other 
innovation, and finally to maintain 
that corporate ambient in which hu- 
mans will be even harder at work. 

But when computers are part of 
the management system, they will re- 
move a tremendous and continuous 
burden of detail, making decision and 
administration the most effective. In 
short, they and their peripheral equip- 
ment in the completed system will 
bring control of the business back 
into the hands of management. This 
is true automation. 

It is certain that the system cannot 
be constructed overnight. There will 
be experimenting to prove the true 
principles of the technologies in- 
volved, to derive the mathematics, to 
modify certain machines and drives, 
to place the sensors. But at all times 
there must be aggressive advancement 
toward the system. Top management 
must dynamically and 
sponsor this system construction to 
assure its progress. 

Relaxed, piece meal installation of 
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controls or devices, left up to others 
under the guise of quality control, 
will not do. In fact it is dangerous. 
For if continued, whole groups of 
employees will acquire a vested in- 
terest in partial systems and manage- 
ment will find itself faced with even 
greater resistance to change. This is 
a strong prime mover. 


Performance Measured by Rate 
Progress 


The challenge of competition both 
domestic and foreign is another prime 
mover. The Japanese are teaching us 
new tricks in production. They have 
too long a row to hoe to lean on cheap 
labor alone. Their labor won’t stay 
that cheap either. The last interna- 
tional technical conference on auto- 
matic controls was held in the Soviet 
Union, where ideology and preplan- 


ning are daily stimulants. Consider 
the great number of technical papers 
we have noticed lately, translated 
from the Russian! 

Strength of position and growth in 
a world wide industry no longer have 
only long term meaning. Decades have 
become years and months. Our per- 
formance is measured not just in 
progress but rate of progress. The 
computer equipped management sys- 
tem, just described, will give us that 
built-in high speed operations re- 
search to keep us accelerating. 

A reputation for this has real value, 
too. In many product markets today 
acceptable quality at an acceptable 
price can be had from a number of 
sources. The reputation for being a 
“leader” and for prompt and _inte- 
grated serviee can easily be the rea- 
sons for placement of orders. 

Top management alone must make 
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this first big decision: To command 
and finance this action for strength 
and growth. 


Criteria for Evaluating System 


We, the management, now have the 
reasons, the media, the plan and the 
decision for action. We have already 
accepted a challenge that is difficult, 
costly, and lengthy. 

As we construct the details of our 
management system, each decision to 
“close a loop” will be based on the 
questions: Does it fit the total sys- 
tem? Is it feasible? Is it worth it? 

Criteria for feasibility and worth 
are: 

1) This part of my system contrib- 
utes such value to the whole that 
a small increase in yield will be 
of measurable value. 

2) Its basic actions are or can be 
understood, even if not now ap- 
parent. 

3) It is subject to disturbances, 
either random or periodic, which 
affect the yield. There may be 
noticeable variations between 
identical parts in parallel. 

4) Its basic actions or interactions 
with other system parts are suffi- 
ciently complex and/or of such 
slow response that the logic of 
disturbance corrective action is 
not obvious to the operator, af- 
fecting yield. 

5) It is continuous but so slow to 
respond to intentional changes 
that interim periods produce 
waste or other loss. 

6) It is discontinuous, so that im- 
proper or inaccurate preplan- 
ning irrevocably produces waste 
until the next batch is started. 

7) It appears to have high labor or 
other cost content. 

8) It is subject to yield variations 
(for any reason) which cannot 
be directly approached by pres- 
ent management control. 


Now, for a tentative design we can 
add up the costs of: 

1) Learning the actions and inter- 

actions. 

2) Sensors and computers. 

3) Installation and interconnec- 

tions. 

4) Modification of existing parts. 

5) Staff services that have changed. 
And the worth/cost ratios will lead 
us to the decisions to close the system 
loops. 

It is significant, that even if no 
new equipment is installed, the sys- 
tem study alone may show a tremen- 
dous profit from resultant change in 
business operations. 

Wherever the worth/cost ratios are 
favorable, the system design can be 
started. Forecasts of performance and 
stability of the system or its parts 
are not only feasible but the right 
way to final design. 

Take the diagram of a closed loop, 
figure 1, again. These are blocks con- 
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nected by communication. The system 
designer will have learned language 
translation. Then he can substitute 
mathematics for words in the blocks. 
And he will have learned to measure. 
He can then fill in the numbers and 
time lags in each specific block to 
represent exactly what takes place. 
Next he can write simultaneous equa- 
tions for the parallel paths of the 
block diagram and thus construct 
the mathematical model of the system. 

Now he can solve those equations 
for performance and stability. Again, 
he can enlist the aid of computers, 
analog, digital, or both for time-based 
performance, and digital for business- 
based performance. 

We, the management, may choose 
to own this predicting computer, we 
may use one belonging to someone 
else, or we may rent one that we may 
later apply to our equipped system. 


Computers Not Restricted to 
Big Business 

We can see, now, the kind of 
learning job cut out for manage- 
ment. We need mathematically capa- 
ble persons in our operations re- 
search, not only technicians. These 
persons are special and expensive but 
they're worth it. For they have true 
management worth just as do the 
computers they serve. If we don’t 
have these people and we can possibly 
do so, we'll go out and hire them, 
right now. We must have them be- 
cause they’re a permanent part of our 
management system. With them we'll 
learn and design—better, faster, at 
lower cost—and continue to redesign 
to match our own growth rate. Sooner 
or later they'll be part of our system. 

If we absolutely can’t hire them 


right now, then it’s possible we can 


(Continued from page 51) 


with the drum hoist system would ac- 
complish the same thing, however, it 
would require about a third again as 
much rope. 

From February 1, 1960, to July 1, 
1960, the new friction system hoisted 
116,227 tons in 24,114 skip trips, 
giving a skip factor of 4.83 tons and 
a tread pressure of 258 psi. The fric- 
tion material groove has increased in 
depth 14 in. on the skip hoist. Most 
of this change is due to compression 
rather than wear since the last few 
readings have shown no change. The 
friction material on the cage hoist 
shows very little change. Although 
some in the industry would consider 
our tread pressures quite high, with 
the present rate of wear, the PVC 


DRUM HOIST CONVERSION 


time-share those in the employ of pro- 
fessional consultants or computer 
manufacturers, with whom we would 
make businesslike arrangements. 

Mother nature, however, tended to 
upset us a bit in mining. She did her 
best, it seems, not to standardize our 
production problem. We, the owner 
management, patently have a head 
start on outsiders because we started 
our learning long ago and have lived 
with it for better or for worse. Com- 
puter manufacturers could and would 
catch up. But, when we remember 
that the learning time is long, we 
realize that they would expect very 
businesslike incentives to share for 
that long a time the special skills 
hired for progressive product design. 

It is not known whether proprie- 
tary interest enters the technical pic- 
ture very seriously. By and large the 
mining industry has always done an 
excellent job of sharing with its do- 
mestic fellows. In this day of global 
race it is suspected that we'll share 
even more with them. 

But that ultimate sharing won't 
prevent us from wanting to get a 
head start and to stay ahead. 

In summary, computers have true 
management worth. They are a nat- 
ural part of the management system. 
They are useful as such in only the 
well designed system. Only then can 
the system “recapture” control of the 
business, influence rate of growth, in- 
crease yield in product and _ profit. 
Computers are reliable partners in 
operations research and they are not 
restricted just to “big” business. It is 
up to top management to lead the 
way and to do it soon, for it’s your 
management system that’s involved 
and it must be designed by you and 
for you. 


tread material should last quite 
awhile. 

The pull ropes and tail ropes are 
still in excellent condition. 


Still Deeper Hoisting 
Now Possible 


The converted Bristol mine hoists 
now reach 250 ft deeper, and hoisting 
capacity has increased some 35 per- 
cent. The PVC friction material has 
thus far given exceptional service and 
should permit two more 250 ft levels 
using flattened strand ropes. Locked 
coil ropes may permit going even 
deeper. 

The increased loads on the hoists 
and headframe were handled with 
minor reinforcing and the misaligned 
shaft has not presented any tail rope 
problems. 
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NEW...MACK 45-TONNER 


..: for the most rigorous mining jobs 


| i] 


and adding greatly to tire life, the newly designed Mack off-highway bogie offers the 
strength and simplicity of straight-through drive and single-reduction carriers with 
Mack Planidrive® reduction in the wheel hubs. Superior ride and longer spring life are 
achieved by a combination of Mack’s exclusive walking-beam and spring suspension. 
Loaded spring is in contact through full length of beam; unloaded spring falls away 
from beam to give extra spring length for optimum ride characteristics with body empty. 


it zu Sturdiest, most durable frame you could ask for. 
Built to shrug off the jarring impacts of huge shovel loads, the 
all-welded special alloy steel frame of the Mack M-45SX is of 
wide-flange I-beam construction. I-beam cross members and 
cross corner gussets are welded to 1644”x 1” main frame rail 
web to reduce stress concentrations in the flanges. 


New tubular front axle. Massive in cross section, 
doubly strong because of its 7” diameter tubular 
construction, the all-new Mack-built reversed Elliott 
axle withstands the heaviest loads of extra-heavy- 
duty mining service. Extra wide tread gives maxi- 
mum stability and short turning radius. 


Designed to help you haul best. Modern in design, 
the new, bold lines of the Mack M-45SX Model mark 
it as a truly functional heavy-duty dumper for the 
mining industry. Offset cab design means easier, 
safer truck handling, while forward position allows 
more weight to be shifted to front axle without 
sacrificing driver comfort. 


Hard-boiled mining operators have a simple test for a 
truck: it either stands up to the job or it doesn’t. 
Obviously the only practical, profitable way to tackle the 
toughest mining operations is to use the toughest trucks. 
When you’ve reached that conclusion, your choice boils 
down to one make... Mack! 


Now there’s a new Mack in the lineup. The M-45SX. 
This 45-ton mining-duty dumper is specifically built for 
the operator who has to hit the job with all he’s got... 
who has to put his reputation on the most important line 
of all—the bottom line of a balance sheet. 

The mighty Mack M Model is made for mining with 
mining-duty components . .. made to take in stride the 
toughest hauling of the industry. Successor to the highly 
successful 40-ton Mack Model LYSW, the new 45-ton 


M Model offers the proved features that won its prede- 
cessor a worldwide reputation for lowest operating costs 
and remarkably great freedom from downtime. 

Add the new features shown on these pages and you 
have a vehicle destined to be first choice among users 
who demand the finest in heavy-duty hauling equipment. 
For further information about this great new off-highway 
unit, contact your nearest Mack branch or distributor 
Mack Trucks, Inc., Plainfield, New Jersey. Mack Trucks 
of Canada, Ltd., Toronto, Ontario. “ 
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Program 


COLI sHoW 


LEVELAND will play host May 15-18 to thou- 

sands of mining men from all over the world. 
Their objective will be to capture new ideas and 
gather up-to-the-minute information on how to cope 
with today’s and tomorrow’s industry problems. 
Focal point of activity will be Cleveland’s huge 
Public Auditorium where the 1961 Coal Show of the 
American Mining Congress will be held, complete 
with a giant machinery Exposition and the all- 
inclusive technical sessions. 


The National Program Committee, under the 
chairmanship of F. S. Elfred, chairman of the board, 
Peabody Coal Co., has done an outstanding job in 
setting up a “bread-and-butter” type of program 
that will emphasize ways and means of reducing 
costs, raising productivity, achieving greater safety 
and producing a higher quality product. An exami- 
nation of the Advance Program, printed on the 
following pages, will reveal the wide range of 
important subjects to be discussed. Authoritative 
speakers will explore the latest advances in deep and 
strip mining as well as coal preparation and the 
problems of management and safety. Of particular 
interest to industrial mineral producers, metal mine 
operators and strip coal miners will be a special 
session devoted to cost cutting developments in open 
pit mining. 


@ The Exposition, a liberal education in modern 
mining technology, offers an unequaled opportunity 
to see and compare all types of mining equipment. 
More than 225 manufacturers will feature new and 
better tools that spell continued progress in all phases 
of coal production. The exhibits will be well staffed 
with manufacturers’ mining specialists, a prime source 
of information for mining men looking for a better 
way to do a job. 


Nor has the entertainment side been neglected. 
The big official evening function of the Coal Show— 
the Coal Miners’ Party—will be held on Wednesday 
evening, May 17. The social highlight of the week, 
the party will feature a superb dinner, dancing and 
a lively floor show. 
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CLEVELAND, OHIO e MAY 15-18 


Ladies, of course, are cordially invited to attend 
the Coal Show and all its activities. They will also 
want to take full advantage of Cleveland’s many 
interesting sights and fine shops. In addition, three 
special events have been arranged for them. At a 
welcoming luncheon, Monday, May 15, Mrs. Ivy 
Baker Priest, retired Treasurer of the United States, 
will discuss the Washington scene and give her views 
on “Women in Government.” Tuesday, May 16, a 
trip has been scheduled to General Electric’s famous 
Lighting Institute at Nela Park for a fascinating 
demonstration of future lighting trends. Following 
luncheon, a conducted tour will be made of the ““May 
Show” at the Cleveland Museum of Art. A luncheon 
at the Shaker Heights Country Club, Wednesday, 
May 17, will feature a novel presentation by Marthie 
Bouche of New Orleans, the “Madhatter’ 
how to select a hat to fit your personality. 


showing 


@ For Friday, May 19, following the Coal Show, two 
trips of special interest to mining men have been 
arranged. One is a visit to the northern terminus 
of the famous coal pipeline from Cadiz, Ohio— 
the Eastlake Station of Cleveland Electric Illuminat- 
ing Co. Visitors will be especially interested in the 
facilities at the discharge end of the pipeline, where 
the slurry is dewatered and the fine coal prepared 
for use under the boilers. 


A second trip will include a tour of Republic 
Steel’s Cleveland Works and a scenic cruise down the 
Cuyahoga River and through the harbor. A first- 
hand inspection will be made of the ninth largest 
steel plant in the world, including the ore docks, 
coke plant, blast furnaces, open hearth furnaces, and 
the largest continuous strip mill ever built. 


Every progressive mining man is constantly look- 
ing for a better way to do his job, and there’s no 
better source of new ideas in coal mining than the 
AMC Coal Show. It provides an excellent refresher 
course in mining technology—plus a wonderful op- 
portunity to meet old friends and make new ones. So 
don’t delay. Mark May 15-18 on your calendar and 
make arrangements NOW to attend the industry’s big 
event of the year, the 1961 Coal Show! 
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Monday, May 15 


10:00 A.M. OPENING SESSION 


Presiding: R. E. Satvart, Pres., Island Creek Coal 
Co., Pres., American Mining Congress 


Remarks: 


JESSE F, Core, Vice Pres.—Opers.—Coal, U. S. 
Steel Corp.; Chairman, Coal Division, American 
Mining Congress 

F. Chr. of the Board, Peabody 
Coal Co.; Chairman, Program Committee, 
American Mining Congress 


D. E. Davipson, Vice Pres. for Sales, Link-Belt 
Co.; Chairman, Manufacturers Division, Ameri- 
can Mining Congress 


Rosert M. Harpy, Jr., Pres., Sunshine Mining 
Co.; Chairman, Western Division, American 
Mining Congress 


National Fuels Policy— 
Office of Coal Research— 
Speakers to be announced 


A Look at Coal’s Future 


The next 15 years will be important ones for the 
coal industry. A student of factors that affect 
coal’s fortunes will analyze current energy devel- 
opments and their impact on the industry’s 
short-range future. 


CHARLES J. Potter, Pres., Rochester and Pitts- 
burgh Coal Co., Indiana, Pa. 


Tuesday, May 16 


9:00 A.M. CONVENTIONAL MINING 


Chairman: C. C. CorNELIUusS, Exec. Vice Pres., 
Emerald Coal & Coke Co., Pittsburgh, Pa. 


Vice Chairman: Virci. A. Curry, Mgr. of Mines, 
The Youngstown Mines Corp., Huntington, W. Va. 


Conventional Mining in Thin Seams 


Concentration on the problems involved in con- 
ventional mining 28 to 36-in. coal at Princess 
Coals has resulted in a rate of productivity that 
is higher than the national average for under- 
ground mines. Developments in mining tech- 
nology and equipment design, as well as a 
focusing of attention on preventive maintenance, 
have made this possible. 


CLypE H. Storey, Dir. of Indus. Engr., Elkhorn 
Coal Div., Princess Coals, Inc., David, Ky. 


Shooting With Air in Low Coal 


Substantial savings in time and shooting costs 
have been made possible through the introduc- 
tion of mobile air blasting units. By mounting 
this equipment on drilling machines, one man 
now both drills and shoots. 


Jor L. McQuapkg, Sr. Exec. Vice Pres., Maust Coal 
and Coke Corp., Richwood, W. Va. 


Maintenance at Moss No. 3 


Is it more efficient to have a maintenance man 
as a regular member of a production crew, or 
dispatch him to the section from a_ central 
underground shop when necessary? This ques- 
tion is being studied at Clinchfield, and will be 
discussed by the author who will also cover 
preventive maintenance, maintenance of a.c. 
equipment and the keeping of maintenance 
records. 


Ba.iarp Taytor, Asst. Supt. of Main., Moss No. 3 
Mine, Clinchfield Coal Co., Dante, Va. 
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Future of Conventional Mining 


Conventional mining equipment offers maximum 
flexibility and a generally unrealized production 
potential. Where the flexibility is needed, and 
the production potential can be realized, con- 
ventional equipment is still the answer. 


JacK MatuHeson, Chf. Methods Engr., Island 
Creek Coal Co., Holden, W. Va. 


9:00 A.M. MANAGEMENT AND COST 
CONTROLS 


Chairman: WHITNEY WARNER, JR., Pres., The Sterl- 
ing Coal Co., Philadelphia, Pa. 


Vice Chairman: Raupy B. DEAN, Controller, The 
Lorain Coal & Dock Co., Columbus, Ohio 


Profitable Control of Production and 
Transportation Through Operations Research 


Determining the relationship of profits to the 
choice of mine sites and transportation routes is 
often complex and difficult. Linear program- 
ming techniques offer interesting possibilities for 
handling these problems more effectively. With 
them it is possible to evaluate quickly and 
accurately the profit consequences of changes in 
customer requirements, operating costs and 
taxes, transportation costs, and mine capacities. 


Davip B. Hertz, Principal in Charge of Opers. 
Research, New York, N. Y., and 


NorMAN O. Otson, Partner, Arthur Andersen & 
Co., St. Louis, Mo. 


Control of Supply Costs Through Inventory Control 


How should the problem of controlling supply 
costs through inventory control be addressed? 
The author will outline what was done by the 
Chesapeake and Ohio Railway, how it was done 
and some of the continuing benefits which are 
being realized by the company. 


W. J. Ecx, Gen. Mgr., Purch. & Stores Dept., The 
Chesapeake & Ohio Railway Co., Cleveland, 
Ohio 


Saving Money Through Modern Purchasing 
and Inventory Control 


A change in inventory and purchasing proce- 

dures at Truax-Traer has resulted in labor 

savings as well as reduced the amount of capital 

— up in spare parts. Here is how the job was 
one. 


R. A. Dopps. Dir. of Pur., Truax-Traer Coal Co., 
Chicago, 


Employee Testing 


Can the performance of potential continuous 
mining machine operators be predicted through 
the use of simple aptitude tests? The answer is 
being sought through the evaluation by a task 
group of the AMC Coal Division Committee on 
Mechanical Mining of results from tests given to 
continuous mining machine operators and com- 
pared with their performance. 


Rep. of AMC Committee on Mechanical Mining 


(continued) 
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Tuesday, May 76 —continued 


9:00 A.M. STRIP MINING 


Chairman: ArRNoLpD E. LAMM, Pres., Pittsburg & 
Midway Coal Mining Co., Pittsburg, Kan. 


Vice Chairman: H. M. Tipps, Vice Pres.—Opers.— 
Coal, Truax-Traer Coal Co., Chicago, Ill. 


Inclined Drilling and Blasting 

Blast holes drilled parallel to the highwall face 
offer several advantages over vertical blast holes. 
The author will discuss experiments with blast 
holes drilled from 10 to 40 from the vertical, 
including the effect on drilling procedures and 
blasting costs. 

B. J. KocHANOWSKY, Dept. of Mng., Pennsylvania 

State University, University Park, Pa. 


Economics of Large vs. Small Haulage Units 

Faced with the problem of whether or not to 

purchase larger coal haulage units to replace a 

fully depreciated fleet of smaller trucks, Central 

Ohio Coal Co. made several careful cost studies, 

the results of which are discussed by the author. 

E. F. Eckuarpt, Mgr. of Coal Mng., American 
Electric Power Service Corp., New York, N. Y. 


Combination Truck and Belt Haulage 

In discussing combination belt and track haulage, 
the author will outline relative costs at Stone- 
fort and discuss the advantages and disadvan- 
tages of the system which has been in operation 
for several years. 

Rosert S. Humpureys, Chf. Engr., Stonefort Coal 

Mining Co., Indianapolis, Ind. 


Interconnection of Hoist and Crowd Controls— 

A Step Toward Shovel Automation 
As shovel and dragline sizes have changed, so 
have the electrical controls. The paper will 
analyze the difference in performance of various 
types of controls and discuss production aids 
such as television and optical studies. Equip- 
ment available to integrate crowd and hoist 
motions for more nearly automatic operation 
will also be covered. 

A. M. Vance, Mng. Industry Engr., Westinghouse 

Electric Corp., East Pittsburgh, Pa. 


2:00 P.M. HAULAGE AND POWER 


Chairman: JosepH M. RicHarps, Gen. Mgr. of Mines, 
Blue Diamond Coal Co., Knoxville, Tenn. 


Vice Chairman: A. C. Murr, Elec. Engr., The Ber- 
wind-White Coal Mining Co., Philadelphia, Pa. 


Experience With Silicon Rectifiers 

Island Creek has been using silicon rectifiers for 
almost two years without an operating outage. 
The author will cover questions of voltage regu- 
lation and routine maintenance, as well as discuss 
operating experience. 

JoHN A. Dunn, Chf. Elec. Engr., Island Creek 

Coal Co., Holden, W. Va. 


Use of Brakeman Cars 

The introduction of additional braking capacity 
has allowed Olga Coal Co. to handle more cars in 
a trip on mainline haulage without using an 
additional locomotive and its crew. Primary 
haulage is with a 40-ton tandem locomotive and 
the grade at places is in excess of 3 percent with 
the loads. 

Emi. J. SERVANT, Jr., Asst. Gen. Supt., Olga Coal 

Co., Coalwood, W. Va. 
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Application of Diesel Units Underground 


Diesel haulage units have proven highly success- 
ful at T.C.I.’s iron ore mines where physical 
conditions are similar to those in most coal 
mines. The paper will cover operating and 
maintenance procedures and discuss haulageway 
ventilation. 


Rep. of Tennessee Coal & Iron Div., U. S. Steel 
Corp. 


Yieldable Mine Arches In Haulageways 


Various mining methods and supports have been 
used by Bethlehem Mines to control difficult 
roof. The author will discuss experience with 
these systems and describe present methods and 
costs of reclaiming caved areas with yieldable 
steel arches. 


GEorGE L. May, Div. Supt., Cambria Div., Bethle- 
hem Mines Corp., Ebensburg, Pa. 


2:00 P.M. COST CUTTING IN OPEN PIT 
MINING 


Program for Maintenance of Mobile Equipment 


Production costs can be reduced by updating 
maintenance procedures. The speaker will dis- 
cuss a newly developed maintenance program 
describing its major objectives, the results 
attained to date, and the ultimate gains expected. 


Howarp Hanks, Jr., Operating Engr., Marquette 
Cement Manufacturing Co., Chicago 


Maintenance at the Operation 


Pointers on how to handle routine and emer- 
gency repairs and upkeep will be presented 
from the practical viewpoint of a cost-conscious 
operator. 


JOHN G. WARNER, Plant Mgr., Chemstone Corp., 
Strasburg, Va. 


Cutting Costs Through Operations Research 


Increasing numbers of mineral producers are 
adopting an analytical approach to methods im- 
provement. Inexpensive Operations Research 
programs have been highly successful in break- 
ing production bottlenecks, and this talk will 
stress applications at the operational level. 


JAMES L. Cox, Mgr. of Minerals Operations, 
International Minerals and Chemical Corp., 
Bartow, Fla. 


Blasting Vibrations in Quarry Operations 


The mining industry is getting closer to the day 
of reckoning with the problem of blast vibra- 
tions in populated areas. This speaker will touch 
on shock wave theory, as developed at stone 
quarries where alleged vibration damage has 
already become a major consideration, and will 
discuss in detail some of the corrective changes 
in blasting practice at his company's operation. 


DANIEL J. MILLER, JrR., Chief Engr., Houdaille 
Construction Materials, Inc., Morristown, N. J. 


Control of Large Blasts to Tonnage Requirements 


A full year’s supply of stone is broken in a 
single blast at Warner Company's Union Fur- 
nace Quarry using Ammonium Nitrate as well 
as conventional blasting agents. Shooting a 
200-ft. face with 30 to 40 tons of explosives 
requires careful planning of burdens and spacing 
and well developed hole-loading techniques—all 
of which will be described. 


H. A. Corre, Plant Mgr., Bellefonte Operations, 
Warner Co., Bellefonte, Pa. 
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Wednesday, May 17 


2:00 P.M. COAL PREPARATION 


Chairman: C. K. TIEcHE, Vice Pres., Clinchfield Coal 
Co., Dante, Va. 


Vice Chairman: Wm. CrENtz, Asst. to Chief, Divi- 
sion of Bituminous Coal, U. S. Bureau of Mines, 
Washington, D. C. 


Effect of Continuous Mining Equipment on Cleaning 
Plant Performance 

Test results will be used to show the effect of 

continuous mining equipment under varying 

conditions on the size and specific gravity frac- 

tions of run-of-mine coal as compared to mining 

with conventional equipment. The effect on 

costs, caused by increased slack, raw coal 

moisture and extreme fines, will be brought out. 

W. H. Noone, Supt. of Prep., Semet-Solvay Div., 

Allied Chemical Corp., Montgomery, W. Va. 


Heavy Medium Cyclones 

The first dense medium cyclone plant in the 
U. S. was installed by Bethlehem Mines to clean 
75 tons per hour of raw 3g-in. by 28-mesh coal 
at specific gravities down to 1.35. The washing 
and magnetite recovery circuits will be described 

and washing results given. 
WILLIAM BeENzON, Supt. of Prep., Bethlehem 

Mines Corp., Johnstown, Pa. 


An Electric Utility Looks At Its Future Use of Coal 


The author will discuss trends in the use of vari- 
ous coal sizes by the electric utilities and 
describe C.E.I.’s experience in handling and 
burning pipeline coal. Certain practices will 
also be suggested to aid in the marketing of fine 
coal. 

Rocer D. CurFMAN, Fuel Agent, Cleveland Elec- 

tric luminating Co., Cleveland, Ohio 


Recent Progress in the Thermal Drying of Fine Coal 
Fine coal drying is becoming increasingly im- 
portant as production from continuous mining 
machines increases and air pollution legislation 
becomes more restrictive. The author will de- 
scribe various methods currently being used to 
dry minus 28-mesh material, and will suggest 
alternate solutions to the problem. 

R. E. ZIMMERMAN, Vice Pres., The Paul Weir 
Co., Chicago, III. 


& 
2:00 P.M. SAFETY 


Chairman: Woops G. Taman, Asst. Vice Pres.— 
Opers.—Coal, U. S. Steel Corp., Pittsburgh, Pa. 


Vice Chairman: GEORGE TREVORROW, Safety Dir., 
Bitumincus Coal Operators’ Association, Wash- 
ington, D. C 


Human Engineering in Safety 
The knowledge of human behavior can pay off 
in increased safety. While human engineering 
is not an exact science, it is possible to apply it 
to improving conditions and in selecting people 
with the proper aptitude and abilities to do a 
safer job, and do it more efficiently. 


G. Evans, Pers. Mgr., The North American 
‘Coal Corp., Cleveland, Ohio 


Benefits of a Sound Safety Program 


In 16 years Armco has pou its accident fre- 
quency rate from 98.8 to 3.87. The author will 
discuss the relationship ge line and staff 
personnel in achieving this goal, as well as 
other techniques which have been found effective 
in the company’s safety program. 


Cc. O. Kane. Mgr.—Coal Mines, Armco Steel 
Corp., Montccoal, W. Va. 
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Evaluation of Various Means of Fighting 

Machine Fires Underground 
Underground coal mine fires, if not extinguished 
quickly, can develop rapidly, create serious 
hazards and cause loss of life and property. The 
effectiveness of various extinguishing agents and 
techniques, and the problems and procedures for 
fighting a typical mining machine fire have been 
evaluated by the U. S. Bureau of Mines at its 
experimental coal mine. 

DoNALD MITCHELL, Chief, Experimental Coal 

Mine; 


JOHN Nacy, Chief, Branch of Dust Explosions; 
and 


Epwin M. Murpuy, Chem. Engr., Experimental 
Coal Mine, U. S. Bureau of Mines, Bruceton, Pa. 


Design of Pillars for Overburden Support 


During the past 20 years much scientific and 
engineering data and a number of basic prin- 
ciples have been developed to greatly improve 
pillar design techniques. They concern probable 
pillar load, stress distribution, strength of coal 
in pillars, and bearing strength of roof and floor 
rock. These factors will be discussed as they 
relate to coal mine pillar design. 

CHARLES T. HOLLAND, Head, Mng. Dept., Virginia 

Polytechnic Institute, Blacksburg, Va. 


Discussion: 


Roy L. DuLaney, Dir. of Safety, Mountaineer 
Coal Co., Fairmont, W. Va 


e 
2:00 P.M. STRIP MINING 


Chairman: G. H. Utrersack, Sec.-Treas., United 
Electric Coal Cos., Chicago, III. 


Vice Chairman: M. R. Heckarp, Supt., Rapatee 
a Midland Electric Coal Corp., Farmington, 
Il. 


Application and Performance of Wheel Excavators 
Wheel excavators are attracting wider interest 
in strip mining circles. The author will describe 
how and where the various type of wheels can 
be applied and what results can be expected. 

HENRY RUMFELT, Appl. Engr., Bucyrus-Erie Co., 
So. Milwaukee, Wis. 


Auger Mining Standards and Comparative Costs 
Many variables determine the profitability of 
auger mining. The author will discuss the rela- 
tive importance of these factors and develop 
production standards. 

Louis F. ZAGER, Management Engr., Helmick & 
Associates, Cleveland, Ohio 


Horizontal Air Drilling 


The question of horizontal vs. vertical blast hole 
drilling has been revived by the development of 
horizontal rotary air drills. A large coal strip- 
ping company has found it advantageous to use 
the new drills under certain conditions. 


N. O. Lewis, Chf. Engr., Robbins Machine & 
Manufacturing Co., Inc., Oneonta, Ala. 


Increasing Equipment Availability Through 
Maintenance 


A good maintenance program pays off in machine 
availability. Here is how Hanna assures that 
its mining and haulage equipment is on the job 
full time. 


Tuomas P. Braprorp, Lub. Engr., Hanna Ccal 
Co., Cadiz, Ohio 


(continued) 
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Thursday, May 18 


9:00 A.M. COAL PREPARATION 


Chairman: R. K. Bocert, Jr., Pres., Badger Coal 
Co., Philippi, W. Va. 


Vice Chairman: R. L. LLEWELLYN, Prep. Engr., 
Eastern Gas and Fuel Associates, Pittsburgh, Pa. 


Planning for Efficient Cleaning Plant Operation 


The engineering that went into the selection of 
equipment for U. S. Steel Corp.’s Maple Creek 
preparation plant will be discussed. The plant 
is among the most modern and efficient in this 
country. 


JAMES B. Girop, Asst. Gen. Supt., Maple Creek 


Division, Frick District, U. S. Steel Corp., 
Uniontown, Pa. 


Latest Developments for Continuous Analysis 


The most obvious method of improving control 
and increasing efficiency in preparation plants is 
by continuous analysis. Some instruments to do 
this job are now on the market and others are 
in the research or development stage. 


Loy A. Upprecrarr, Proj. Engr., Bituminous Coal 
Research, Inc., Columbus, Ohio 


Substitutes for Standard Materials to 
Reduce Maintenance Costs 
Many new materials are available that can in- 
crease the life of preparation plant equipment. 


The author will give a resumé of activity in this 
important area. 


V. D. Hanson, Mech. Engr., Consolidation Coal 
Co., Library, Pa. 


Processing and Disposal of Coal Flotation Tailings 


The paper discusses the types of continuous thick- 
eners and filters that are being employed in the 
coal industry, flow sheets, and the influence of 
plant beneficiation methods upon operating re- 
sults. Special emphasis is placed on full scale 
examples to illustrate reasons for specific equip- 
ment selection, and operation for minimum cost 
and maximum simplicity. 


Donatp A. DAHLSTROM, Vice Pres. and Dir., The 


Eimco Corp., Research and Development Cen- 
ter, Palatine, Ill. 


9:00 A.M. NEW OPERATIONS 


Chairman: Ceci, ARNOLD, Vice Pres. of Engr., Pea- 
body Coal Co., St. Louis, Mo. 


Vice Chairman: Harry LAVIERS, JR., Exec. Vice 
Pres., South-East Coal Co., Inc., Irvine, Ky. 


Each speaker will not only describe his mine 
but will also tell “why it’s being done that 
way.” The economics behind the opening of 
each property, the amount of exploration and 
pre-engineering, as well as the reasons for the 
choice of equipment and facilities will be dis- 
cussed. Three of the properties are deep mines 
and one is a strip mine. 


Orient No. 5 
Tuomas L. GArwoop, Chf. Engr., Freeman Coal 
Mining Corp., West Frankfort, Ill. 
Thunderbird 


W. A. Enpicott, Gen. Supt., Ayrshire Collieries 
Corp., Indianapolis, Ind. 
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SEGCO No. 1 


J. E. Brown, Jr., Mgr. of Coal Opers., Southern 
Electric Generating Co., 


and 


G. C. Dyar, Vice Pres.—Coal Mng. Opers., Ala- 
bama By-Products Corp., Birmingham, Ala. 


Sunnyhill No. 9 


JOHN H. PLump, Mine Supt., Sunnyhill Mine No. 
9, Peabody Coal Co., New Lexington, Ohio 


2:00 P.M. CONTINUOUS MINING 


Chairman: N. T. Camicia, Vice Pres.—Opers., Island 
Creek Coal Co., Holden, W. Va. 


Vice Chairman: J. ALLAN Brookes, Mgr., Mather 
Collieries, Pickands Mather & Co., Mather, Pa. 


Continuous Mining in Thin Seams (Two Papers) 


The experience of two coal producers with con- 
tinuous mining equipment in thin seams will be 
discussed. One author will describe the opera- 
tion and performance of the Compton CU-42 
pene. The other will describe the Lee-Norse 


NORMAN YARBOROUGH, Gen. Mgr., Harlan Fuel Co., 
Yancey, Ky. 


J. L. MARSHALL, Supt., Keystone Mine, Imperial 
Coal Co., Clymer, Pa. 


Maintenance of Continuous Mining Equipment 


The author will discuss maintenance of both 
ripper and boring type continuous mining ma- 
chines, including a description of all changes 
that have been made in the machines by the 
coal producer, and what effect these changes 
have had on performance. 


ARTHUR TOWLES, Maint. Engr., Bell & Zoller Coal 
Co., Johnston City, Ill. 


Face Ventilation and Dust Control 


Face ventilation with boring type continuous 
mining machines poses several problems _be- 
cause the machine so completely fills the face 
area. Here is the approach one company has 
taken to assure adequate ventilation in gassy 
seams. 


Joun S. ToDHUNTER, Gen. Mgr., Barnes & Tucker 
Co., Barnesboro, Pa. 


Make Your Plans Now To Attend! 


All hotel and motel reservations are being 
handled through the Cleveland Hotel 
Reservation Bureau, 511 Terminal Tower, 
Cleveland, Ohio (Telephone: Main 1-4110). 
Advance registration already indicates that 
Cleveland's hotel accommodations will be 
taxed to the limit, so requests for reserva- 
tions should be sent to the Bureau just as 
soon as possible. 
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Performance of 
Large Stripping 
Equipment 


A report of AMC 


Committee on Strip Mining 


By R. L. Geissel, R. A. Campbell, 
W. W. Dukes and G. H. Utterback 


HERE have been many changes and improvements 

in stripping procedures in recent years. One of 
these, of course, has been the trend to larger shovels 
and draglines to meet ever rising costs. Development 
of large shovels has progressed to the point where 
60-80 yd machines are now available, and 35-yd drag- 
lines are not unusual. 

Early in 1960 the AMC Committee on Strip Mining 
decided that a survey of the performance of large 
shovels and draglines operating in the Nation’s strip 
mines would provide a valuable reference to the coal 
mining industry. A subcommittee was set up and a 
questionnaire composed to gather the desired infor- 
mation. Purpose of this report is to summarize the 
results of the survey, which turned up some interest- 
ing information. 

First, it should be pointed out that information was 
requested only on equipment having a capacity of 12 
cu yd or over; and that engineering reports for the 
year 1959 be used. The following data was asked for: 
Bucket or dipper capacity; boom length; cubic yards 
of overburden handled per hour, per month and per 
year; the percent of running time; average and maxi- 
mum overburden depth; quality of shooting; type of 
overburden, and whether the machine was working 
alone or in tandem. 

In all, this information was received on 60 shovels 
and 29 draglines representing a total capacity of some 
2643 cu yd. 

It should be emphasized that no attempt was made 
to determine if individual machines were being prop- 
erly applied. Also, the Committee’s sampling is limited 
in some of the particular machine sizes, and a larger 
cross section—if one could be made—might alter the 
picture considerably. 

There is another point that should be mentioned. 
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The Committee, fully realizing that shovels and drag- 
lines each have their particular application, has not 
made any comparison of performance between the 
two types of machines and does not believe that this 
should be done unless all the variables affecting per- 
formance are considered. 

Using the old rule of thumb for a measure of effi- 
ciency—cubic yards of material handled per cubic 
yard of bucket of dipper capacity—the collected data 
show that the earth-moving efficiency of shovels, up 
to and including 70 cu yd, is essentially constant. 
Disregarding the single 35 cu yd machine reported on, 
the same can be said for draglines. 


Capacity per Hour per Yard of Bucket 
or Dipper Capacity 


Shovels Draglines 
( Capacity ( Capacity 
(Cu Yd) /Hr/Yd (Cu Yd) /Hr/Yd 
10-15 38 10-15 39 
16-20 42 16-20 - 
21-2 39 21-25 40 
26-30 42 26-30 44 
31-35 43 35 33 
36-40 37 
41-45 42 
55 42 
65 46 
70 44 
Average 42 Average 39 


Boom Lengths. The walking dragline which was 
originally designed for levee construction on the lower 
Mississippi River, has gained wide acceptance in 
various segments of the coal stripping industry be- 
cause of its long reach. Boom length, for shovels as 
well as draglines, has increased as bucket and dipper 
sizes have increased. 


Boom Length 


Shovels Draglines 
Dipper Bucket 
(Cu Yd) (Cu Yd) 
10-15 90 10-15 172 
16-20 96 16-20 
21-25 102 21-25 189 
26-30 108 25-30 196 
31-35 108 35 220 
36-40 119 
41-45 117 
55 145 
60 158 
65 140 
Average 113 Average 184 


Running Time. Most mine operators reported run- 
ning time as the time the crews were on a machine 
and actually moving overburden. For some companies, 
however, running time included deadheading, lubri- 
cation and/or time down for mechanical delays. These 
cases are-noted in the tables, but are disregarded in 
the averages given on the next page. 

From a cursory study of the data, it can be seen 
that size does not have any adverse effect on the 
amount of time a machine is in operation. 

One operator of large shovels commented that he 
felt it was feasible to maintain an average of 1,200.- 
000 cu yds per month with a 45-yd machine. He also 
felt that mechanical delay-time could be limited to 


77 


=a 
__ 
| 
| 


Percent Running Time 


Shovels Draglines 
Dipper Bucket 
Capacity Percent Capacity Percent 
(Cu Yd) (Cu Yd) 
10-15 75 10-15 81 
16-20 76 16-20 
21-2) 78 21-25 82 
26-30 80 26-30 83 
S135 77 35 85 
36-40 77 
41-45 78 
55 7 
65 77 
70 
Average 77 Average 83 


eight percent: electrical maintenance and power sup- 
ply to two percent; and other miscellaneous delays. 
such as deadheading, to five percent. This would leave 
85 percent for digging. Some of the shovels reported 
on are doing this. 


There is not much variation in 
average and maximum overburden depths between 
small and large shovel operations according to the 
survey—the average for all shovels is 14 ft and the 
average maximum is 65 ft. 

The variation is somewhat greater for draglines. The 
average is 54 ft while the average maximum is 72 ft. 


Overburden Depth. 


Bucket Overburden Handled Run- 
Ma- Ca- Boom (Cu Yd) ning Overburden 
chine pacity Length Time Depth 
No. (Cu (Ft) (Per- - 
Yd) Per Per Per cent) 

Hr. Mo Yr. Ave Max. 

1 12 160 550 = 350,000 3.750.000 85 50 65 
2 12 165 371 155,344 1,864,124 80 73 100 
3 12 175 529 258,542 3.102.500 76 18 54 
12 175 2.670.289 75 17 60 
5 12 175 304 =128,000 1.540.000 75 51 79 
6 12.5 160 175) 300.568 3.606.816 94 35 80 
7 12.5 165 619 336.008 4,032.100 94 32 90 
8 12.5 170 186 2.978.601 83 V4 65 
13 165 388,453 1.467.219 89 1] 70 
10 3 175 256 146,212 1.681.445 79 - 
ll 3 180 431 2.456.210 82 

12 13 350 - 1.753.302 64 (A) (A) 
13 13 801 144,610(B) 86 73 80 
14 14 160 650 120,000 1.500,000 85 10 50 
15 14 215 683 400,000 3,592.225 83 24 30 
16 20 195 1,039 442,050 5,304,600 80 20 15 
195 4178 =271,427 3,257,123 85 27 

18 21 200 851 379,000 1,544,000 61* 12 Sh 
19 23 200 9146 132,000 5.199.800 62* 55 
20 (D) 185 6,667,394 81 60 75 
21 25 180 748 420,000 4.289.740 80 69 80 
22 25 180 865 505.000 5.579.410 81 oh 1¢0 
23 25 180 835 199,351 5.992.207 89 87 97 
24 27 180 1.161 516,897 2.842.931(E) 83 os) 12 
25 30 200 763 440,000 4.836.950 80" 86 100 
26 39 200 770) =338.061 1.056.731 86** 71 110 
27 30 200 1.052 612.204 7.346.455 86 77 84 
28 30 200 1.112 650,000 ~- 91 10 60 
29 35 220 1.167 6.796.826 130 


566,402 82 &5 


(A) Handling a 12 to 15-ft parting. 

(B) Operated one month in 1959. 

(C) In tandem with bulldozers. 

(ID) Machine had a 23-yd bucket for eight months and a 27 
(E) Operated 5% months in 1959. 


SURVEY OF DRAGLINE PERFORMANCE FOR 1959 


Rox 
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Overburden Depth 


Shovels Draglines 
(cu Yd) (Ft) (Ft) (Cu Yd) (Ft) (Ft) 
10-15 32 16 10-15 17 67 
16-20 36 18 16-20 
21-25 17 fe 21-2) 58 73 
26-30 14 55 26-30 59 71 
31-35 50 65 35 85 130 
36-40 M4 61 
11-45 17 82 
55 1] 60 
65 55 80 
70 55 90 


Conclusion. Although a place was left to make note 
of poor shooting on the questionnaire, no one admitted 
to poor shooting. It is difficult to know how to con- 
clude a statistical report such as this, but the authors 
decided to do it by describing the average shovel and 
dragline as determined from the collected data: 


Average Machine 


Shovel Dragline 


Bucket or Dipper Capacity 35 cu yd 19 cu yd 


Boom Length 113 ft 184 ft 
Overburden Handled/Hr 1471 yd/hr 765 yd/hr 
Running Time 77% 81% 
Avg. Depth of Overburden 14 ft 54 ft 
Max. Depth of Overburden 65 ft 72 ft 
Hours 
Quality of Machine Machine 
Shooting Down Working 
Overburden Due to 
Type - Market ae 
Condi- 
No tions In ee 
Shale Othe: Good Fair Shoot- or Alone Tan 
ing Holi- dem 
days 
x x — x 1 
x x - x 2 
x x x 985 x 3 
x x x 738 x i 
x x x 5 
x 362 x 6 
x 362 x 7 
x 543 x 8 
x x 8 x 9 
x x 125 x 10 
x x x 11 
x 185 x 12 
x x 24 () 13 
x x 14 
x x x 1,680 x 15 
x x x 2,160 x 16 
x x 1,008 x 17 
x x x 1,968 x 18 
x x x 1,416 x 19 
x x 2,360 x 20 
x x x 1,208 x 21 
x x x 416 x 22 
x x _ x 23 
x x x 24 
x x x 368 x 25 
x 2,664 x 26 
x x 27 
x x — x 28 
x 362 x 29 


-yd bucket for four months in 1959. 


* Running time includes normal operating delays such as oiling and mechanical, clectrical and maintenance repairs. 


** Running time includes deadheading. 


78 


MINING CONGRESS JOURNAL 


| 


SURVEY 


Dipper 
Ma- Ca- 
chine pacity 

No. (Cu 
Yd) 

1 10 
2 13 
3 15 
4 15 
5 15 
6 15 
7 15 
8 16 
9 17 
10 17 
11 18 
12 20 
13 20 
14 22 
15 22 
16 24 
17 26 
18 26 
19 28 
20 (B) 29 
21 (B) 29 
22 30 
23 30 
24 30 
25 (C) 
26 33 
27 33 
28 33 
29 (B) 33 
30 35 
31 35 
32 35 
33 36 
34 36 
35 10 
36 10 
37 10 
38 10 
39 10 
10 10 
41 10 
42 12 
13 15 
14 15 
45 15 
16 15 
17 415 
18 15 
19 15 
50 15 
51 15 
52 15 
53 (E) 15 
54 55 
55 65 
56 65 
57 (F) 65 
58 70 
59 79 


60 (G) 79 


Boom 
Length 
(Ft) 


85 
85 
87 
90 
94 


96 
95 
95 
95 
105 
89 
96 
95 
110 
100 
95 
115 
123 


150 
165 
140 
140 
110 


Overburden Handled 


1.640 

997 
1,459 
30 
321 
108 
329 
339 
.749 
.205 
179 
.662 
795 
765 
263 
old 
916 
1,928 
1.966 
1,972 
1,829 
2.321 
2.768 
2.958 
3,165 
2.879 
3,135 
3.200 


eee 


(Cu Yd) 


Per 
Mo. 


75.000 
200,000 
240,000 
311,966 
370,000 
206,798 
273,043 
312,970 
276,000 
237,653 
106,723 
159,562 
420,000 
249,755 
195,765 
566,019 
523,311 
625,000 
890,000 
709,145 
886,189 
700,000 
675,000 
540,712 
547,855 
634,473 
555,210 
805,412 

164,094 
594,040 
699,935 
717,551 
570,000 
506,589 
609,054 
568.626 
686,838 

1,200,000 
610,000 

.000,000 
730,664 
750.000 
865,390 
817,067 
798.985 
310,859 
722.587 
786,548 

.050,809 
869.116 

-103,441 
850,000 

300.000 

-200,009 
992,473 
.900,000 

1.600.000 
1,600,000 

1.531.755 


_ 


— 


OF SHOVEL PERFORMANCE FOR 1959 


Quality of 
Run- Overburden 
nine Overburden 
Type 
Time Depth 
(Per- N 
Pet cent) nae 
Yr. Ave. Max. Rock Shale Other Fair Shoot. 
ing 
75 415 65 x x x x 
1,770,553 7 22 25 x x 
2,639,536 83 29 35 x x x 
3.743,591 68 33 55 x x x x 
2.444.566 78 20 35 x x x 
67 22 28 x x x 
3,276,514 85 50 80 x x x 
3,755,640 79 21 39 x x x x 
3.308.850 58* 32 17 x x x x 
-—- 75 13 16 x x x 
1.880.679 7 39 75 x x 
5,514,746 80 50 x x 
1.636.778 84 29 35 x x 
2.747.301 80** 52 70 x x x 
5.949.185 74 52 70 x x > x 
6,792,233 79 37 735 x x x 
6,279,740 76 16 60 x x x x 
6.879.408 81 35 50 x x x 
9.801.887 80 19 so x x x 
81 54 60 x x x 
86 62 70 x x x 
8.020.406 83 24 30 x x x 
8.127.500 68* 12 62 x x x x 
6.488.541 84 36 55 x x x x 
6,300,330 72 33 10 x x 
7,296,441 75 19 59 x x x 
6,662,500 77 29 1] x x x x 
9.664.916 79 77 85 x x x 
mo 86 33 50 x x x x 
7.128.985 69 34 60 x x x x 
8,399,221 80 76 80 x x x x 
8.610.607 65 58 80 x x x x 
6,289,871 79 11 70 x x x 
6.079.068 77 33 10 x x x 
7.308.644 71 49 60 x x x 
6,823,517 71 57 75 x x x x 
8,576,795 7 15 76 x x x x 
8,242,058 75 67 72 x x x x 
13,186,639 82 10 60 x x x 
5,052,242 76 24 35 x x x 
10,938,417 86 37 65 4 x 
8.767.972 73 37 3 x x x 
6,433,459 = 83 60 x x x 
10,384,682 79**** 46 82 x x x 
9,804,801 77 39 110 x x 
9,587,814 76 56-105 x x 
15,730,310 87 14 90 x x x x 
6,503,285 81**** 76 103 x x x 
9,438,570 = 75 34 63 x x x 
12,609,709 = 81 14 90 x x x x 
10,429,396 69 57 90 x x x x 
13,247,295 ..84 7 59 90 x x x x 
- 68 10 60 x x x 
13,550,169 7 4] 60 x x x 
12,182,347 71 11 60 x x x 
19.109.678 80 80 =—:120 Xx x x x 
81 M4 60 x x x 
14,662,648 - 60 x x x 
20,918,728 78 66 «6104 x x 
13.380.279 58 3 65 x x x x 


Hours 


Machine 


Down 
Due to 
Market 
Condi- 
tions 
or 
Holi- 


days 


1,784 
1,062 
1,488 
3,171 
None 
1,944 
1,920 

361 
1,008 
1,024 
3,061 


512 


(A) Machine worked alone 92 percent of the time in 1959; in tandem 8 percent of the time. 
(B) Operated only one month in 1959. ' 
(C) Operated seven months with a 32-yd dipy ¢r and five months with a 26-yd dipper in 1959. 


(D) Shovel operated alone most of the time, hdwever in deep material a dragline worked on the 


(E) Operated three months in 1959. 
(F) Operated 2% months in 1959, 
(G) Low operating time, which affected yardage, due to crews being used to replace redesigned 
parts. Operator reports data does not present true picture of machine capacity. 
* Running time includes normal operating delay such as oiling, and mechanical electrical repairs, 
** Running time includes dceadheading. 
*** Shovel also parked three months during 1959. 
**** Running time includes regular oiling and deadheadiag. 
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spoil, 


Machine 
Working 


In 
Tan- 
dem 


Alone 
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(D) 


Ma- 


chine 


No. 
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= 
= 
= 
Per a 
Hr. 
100 1 
109 2 
134 3 
762 1 
632 5 
126 6 
610 7 
i 723 ) 8 
655 9 
707 10 
} 866 ll 
855 X 12 
745 13 
601 x 14 
978 || 15 
1.102 16 
996 504 17 
1,058 360 18 
1,451 25 19 
1,405 120 20 
1,394 8 21 
102 1.174 309 22 
105 1,362 888 23 
1,031 1,960 x 24 
133 1,275 1,856 25 
105 1,210 696 26 
108 1.336 2,120 27 
113 1,504 _ x 28 
1,825 29 
105 1,405 1,408 I 30 
108 1.311 794 x 31 
108 714 x 32 
100 461 x 33 
113 — x 34 
113 x 35 
120 1,456 x 36 
120 342 || 37 
} 120 458 x 38 
120 9] 39 
127 3,138 10 
135 1,133 1] 
135 - 12 
105 2,990 13 
113 760 M4 
120 361.5 15 
120 361.5 16 
105 17 
113 1,272*** x 18 
120 = 19 
120 ; 50 
120 51 
120 - 52 
40 53 
145 888 54 
59 55 
56 
57 
297 58 
29 59 
TS 1,020 x 60 
| 
= 


As Viewed by HENRY |. DWORSHAK of the American Mining Congress 


OW that the 87th Congress has 

completed its routine organiza- 
tional work, including the naming of 
new members to Committees, it is 
beginning to move on various legisla- 
tive facets of the Kennedy Adminis- 
tration’s program. 

The Senate has already begun to 
debate a bill which would establish a 
nearly $400 million program of Fed- 
eral aid to help redevelop depressed 
areas, and the House Labor Commit- 
tee has all but completed action on a 
bill which would raise the Federal 
minimum wage from the present $1 
per hour to $1.25 over a period of 28 
months. 

Meanwhile, the Department of the 
Interior, focal point of any national 
minerals policy which the new Ad- 
ministration may develop, has con- 
cerned itself with imports of residual 
oil, a major competitor of coal in 
Eastern Seaboard markets, but has 
not yet issued any statements regard- 
ing policy toward the metal mining 
and industrial minerals industries. 


MINING WITNESSES OPPOSE 
WILDERNESS LEGISLATION 


Four spokesmen for the mining in- 
dustry registered strong opposition, 
at Senate Interior Committee hearings 
February 27—28, to a bill which would 
set up a National Wilderness Preser- 
vation System. They opposed it on the 
basis that the System would include 
some 14 million acres of national 
forest lands now open to prospecting 
and mining under the general mining 
laws. 

These forest lands would constitute 
the nucleus of the Wilderness System, 
in which the measure would virtually 
exclude mineral development. Located 
for the most part in generally remote 
mountainous areas of the West, the 
lands have been subjected to little 
mineral exploration by modern geo- 
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x * * x * * 
Washington 
Highlights 


WILDERNESS: Mining witnesses 
oppose resources “lock up” 
RESIDUAL OIL: Import ceiling for 
quarter raised 

LEAD-ZINC: Subsidy bill supported 
at hearings 

FUELS POLICY: Study resolution 
on House calendar 

WATER POLLUTION: House com- 
mittee sets hearings 

MINE INSPECTION: Bill 
affect metal mines 

STOCKPILE: Large-scale disposals 
will be studied 

DEPRESSED AREAS: Aid bill be- 
fore Senate 


x * * 


would 


* * 


physical and geochemical methods. 
Regardless of their potential value to 
the Nation mineralwise, the bill would 
segregate these areas “for the use of 
enjoyment of the American people in 
such manner as will leave them unim- 
paired for future use and enjoyment 
as wilderness.” The measure defines 
wilderness as “an area where the earth 
and its community of life-are untram- 
meled by man, where man himself is 
a visitor who does not remain.” 

Initial mining witness was W. How- 
ard Gray, a Nevada attorney who ap- 
peared in behalf of the American 
Mining Congress. Gray, who is chair- 
man of AMC’s Public Lands Commit- 
tee, pointed out that the closing of 
such large areas to mineral develop- 
ment would be in direct contrast to 
the U.S.S.R.’s goal of encouraging 
such development within her bounda- 
ries through a top-level government 
agency. 


Gray also declared that the creation 
of single-use wilderness areas “is a 
wide departure from the multiple- 
use-of-public-lands concept heretofore 
favored by Congress” in recent public 
land laws. He emphasized that no 
withdrawal of public lands should be 
made for any single-purpose use with- 
out prior determination that such use 
is of higher value than all other land- 
resource use, and should be accom- 
plished only by act of Congress. 

On behalf of the Northwest Mining 
Association, Russell Chadwick, Spo- 
kane, Wash., exploration geologist, 
testified that the proposed Wilderness 
legislation “appears to us as a huge 
land grant which is in effect a subsidy 
for a certain few hobbies which only 
a few people enjoy.” He contended 
that the lands involved “are unques- 
tionably prospective for mineral de- 
posits and for industrial raw mate- 
rials,” but have not been evaluated in 
any recognized manner. He added: 
“Geologic mapping in the high moun- 
tain areas is, of course, slow and ex- 
pensive relative to many other easier 
areas which also need doing. On that 
account, the Government surveys, 
both State and Federal, as well as the 
private exploration groups, have very 
spotty coverage in these areas.” 

Chadwick also noted that, if pros- 
pecting is unsuccessful, no harm is 
done: if successful, the Nation gains 
new mineral wealth on which con- 
tinued industrial growth can be firmly 
based. 


James Keane, Wallace, Idaho, at- 


‘torney who represented the Idaho 


Mining Association, suggested that 
the Committee delay its consideration 
of the bill until it receives next Janu- 
ary the report of an Outdoor Recrea- 
tion Resources Review Commission 
now making a study of the Nation’s 
future recreation needs. He pointed 
out that enactment of the legislation 
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“would be detrimental to mining and 
would damage the future economy of 
the State of Idaho.” 

Warren S. Moore, managing direc- 
tor, Fremont Mining Co., also ex- 
pressed opposition to the bill, particu- 
larly with respect to its potential effect 
on mining development in Alaska. 


UDALL HIKES CEILING 
ON RESIDUAL OIL IMPORTS 


Secretary of the Interior Stewart 
L. Udall last month increased allow- 
able imports of residual fuel oil dur- 
ing the first quarter of 1961 by 
100,000 barrels daily, bringing the 
daily import level for the three-month 
period to 630,000 barrels daily. The 
Secretary said the increase was re- 
quired “to assure that shortages of 
residual oil along the East Coast will 
not develop with subsequent hard- 
ships to users of this industrial and 
institutional heating fuel, particularly 
those whose choice of alternate fuels 
is limited.” 

Udall’s announcement of the higher 
quota brought quick reaction from 
the coal industry, waging an unceas- 
ing battle to stem the tide of these im- 
ports which have been making in- 
roads into traditional coal markets. 
The National Coal Association noted 
that, “because half the first quarter 
is passed, the actual imports permitted 
until April 1 will be about an extra 
200,000 barrels a day, or a total in- 
crease of more than 9 million barrels 
for the first quarter.” Deploring the 
increase, the National Coal Policy 
Conference said that a permanent in- 
crease of 100,000 barrels a day would 
wipe out the already depressed coal 
mining areas in West Virginia and 
Pennsylvania. 

At an Interior Department hearing 
a few days later, coal industry spokes- 
men made a strong case for continu- 
ance of Government controls over im- 
ports of residual fuel oil, referring to 
unemployment in the coal industry 
and the sufferings of miners, losses to 
railroads, and general depression in 
coal-producing areas. 

In addition, 18 Senators urged the 
President to approve a “substantial” 
reduction in the residual oil import 
quota to allow the coal industry to 
regain part of its market and encour- 
age domestic oil producers to find 
new sources of supply. They warned 
the President that increasing oil im- 
ports is an invitation to “economic 
disaster in the coal, domestic oil, and 
railroad industries.” 

Early this month Secretary Udall 
announced that, beginning April 1, 
the maximum importing level for the 
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next 12 months has been set at 461,- 
427 barrels daily. He said the provi- 
sion of annual, rather than quarterly, 
allocations would increase the supply- 
ing industry’s flexibility in meeting 
consumer requirements. 


LEAD-ZINC SUBSIDY BILL 
IS SUBJECT OF HEARINGS 


The House Interior Subcommittee 
on Mines and Mining held hearings 
March 9-10 on proposed legislation 
to authorize payment of Federal sub- 
sidies to small domestic miners of 
lead and zinc. The measure under 
consideration is identical to a_ bill 
passed last year by Congress but 
vetoed by President Eisenhower. 

Observers had anticipated that In- 
terior Secretary Udall, or another 
spokesman for the Interior Depart- 
ment, would give the Subcommittee 
the Administration’s views on this 
legislation, but the Department did 
not have its comments ready. 

The legislation would authorize 
payment of Federal subsidies to do- 
mestic mine operators producing not 
more than 2,000 tons of lead and 
2,000 tons of zinc from not more than 
one mine in each State or mining dis- 
trict. The subsidy payments would be 
at a rate to give producers the equiva- 
lent between what they actually re- 
ceive at current prices and what they 
would have received at market prices 
of 17 cents per pound for lead and 
14% cents per pound for zinc. 

Clark L. Wilson, chairman of the 
Emergency Lead-Zinc Committee, tes- 
tified that producers eligible for bene- 
fits under the proposed legislation are 
in need of immediate help, but sug- 
gested that other segments of the 
domestic lead-zinc mining industry 
also should be considered. He pointed 
out that western States in particular 
have independent miners who are in 
trouble but can not qualify for as- 
sistance under the proposed legisla- 
tion. 

Wilson said that the basic problem 
confronting the lead-zinc industry is 
excessive imports. “We have been 
willing to try any practical method of 
import control that would provide 
long-term stability to the domestic 
mining industry whether the mine in- 
volved is independently owned or is a 
part of an integrated operation,” he 
stated. “I’m sure you can all agree 
that in the light of present metal 
prices and metal stocks that an over- 
all, long term lead-zinc minerals pol- 
icy is needed now more than ever.” 

Tom Kiser, president, Tri-State 
Zinc & Lead Ore Producers Associa- 


tion, voiced “‘full-hearted support” for 


the legislation. But, he noted, “we do 
not regard it as a complete solution of 
domestic lead-zinc problems.” 

John Clark, president, International 
Union of Mine, Mill & Smelter Work- 
ers, told the Subcommittee that only 
“a handful” of the workers who have 
been working in the small domestic 
mines would qualify for assistance 
under the proposed legislation. “A 
subsidy program for all mines, with 
appropriate limits on the production 
to be subsidized, we believe, would 
have a more significant effect on total 
production and employment.” 

Congressional authors of the legis- 
lation, in addition to Subcommittee 
Chairman Edmondson (Dem., Okla.) , 
who spoke in support of it were Reps. 
Pfost (Dem., Idaho), Baring (Dem.. 
Nev.), Morris (Dem., N.M.), Mon- 
toya (Dem., N.M.), Thomson (Rep., 
Wis.) and McVey (Rep., Kan.). 


FUELS STUDY RESOLUTIONS 
PROGRESS IN CONGRESS 


Now pending on the House calen- 
dar is a resolution by Rep. Aspinall 
(Dem., Colo.) which would create a 
special 15-member House Committee 
to conduct a National fuels study. The 
Resolution was approved February 23 
by the House Rules Committee, in 
preference to earlier resolutions call- 
ing for a joint Senate-House commit- 
tee to make such a study. 

The resolution would direct the 
special committee to make a thorough 
study of the current and prospective 
fuel and energy resources of the Na- 
tion, their present and probable future 
rates of consumption, Government 
policies and laws affecting fuels and 
energy industries, and the need, if 
any, for legislation to provide an ef- 
fective national fuels policy. 

On the Senate side, 63 Senators 
have cosponsored a resolution which 
would authorize a special 9-member 
Senate Committee to conduct a simi- 
lar study. This resolution has been re- 
ferred to the Senate Committee on 
Rules and Administration. 


HEARINGS ARE SCHEDULED 
ON WATER POLLUTION BILL 


Moving fast to implement a rec- 
ommendation of the President, the 
House Public Works Committee an- 
nounced it would hold public hear- 
ings March 14-21 on a bill by Rep. 
Blatnik (Dem., Minn.) to expand the 
Federal Government’s role in the 
field of water pollution control. 

This measure would set up a new 
agency in the Department of Health, 
Education and Welfare to administer 
the Federal Water Pollution Control 
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Act, authorize larger Federal grants to heip pay for 
municipal waste treatment facilities, and strengthen 
Federal enforcement authority. 

A major feature of the Blatnik bill would make 
the Federal control law applicable to all navigable 
and coastal waters, whether or not the pollution in 
any particular case affects only one State, if abate- 
ment action is requested by the State concerned. 
Under present law, a showing of interstate pollution 
is necessary before the Federal Government can 
step in. 

The proposed legislation would also empower the 
Secretary of H-E-W to issue orders requiring abate- 
ment of pollution, rather than by filing suit to se- 
cure abatement as provided under present law. U. S. 
district courts would be empowered to enforce the 
Secretary's orders. The bill would also provide, how- 
ever, that orders of the Secretary could be appealed 
to Federal courts. 


METAL MINE INSPECTION BILL 
IS AGAIN INTRODUCED 


Several Senators and Representatives have spon- 
sored legislation which would authorize the U.S. 
Bureau of Mines to inspect all types of mines and 
mining operations other than coal or lignite mines. 
which are already covered by the Federal Coal Mine 
Safety Act. The purpose of the inspections would be 
to obtain information on health and safety condi- 
tions and causes of accidents or occupational dis- 
eases as a possible base for legislative recommenda- 
tions to Congress. The bills are similar to those 
introduced in past Congresses. 

The measures would also provide for creation of 
an advisory committee composed of three repre- 
sentatives of mine owners and three representatives 
of mine workers who, in cooperation with the Bu- 
reau, would “promulgate a code of reasonable 
standards and rules pertaining to safety and health 
conditions and practices in metallic and nonmetal:ic 
mines” to serve as a guide for making legislative 
recommendations. 

The American Mining Congress has consistently 
opposed legislation in this field, on the basis that 
(1) the mining industry itself is best qualified to 
meet and overcome its own safety problems and has 
been making steady and impressive progress, and 
(2) State mine safety agencies can best serve local 
conditions and situations. 


COMMITTEE WILL STUDY 
STOCKPILE DISPOSALS 


Senator Robertson (Dem., Va.), Chairman of the 
Joint Congressional Committee on Defense Produc- 
tion, has announced that the Committee will study 
the feasibility of selling $4 to $5 billion worth of 
strategic and critical minerals and materials in the 
national and supplemental stockpiles. Robertson 
said he hopes to see approximately half of the stock- 
piles disposed of, if this action can be taken without 
disrupting domestic prices. 

He explained that the materials were stockpiled 
to help the country prepire to fight a conventional 
war that might last three years or longer. In the 
present missile age, he said, much of the stockpile 

(Continued on p. 89) 
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John M. Kelly of Roswell, N. M., 
has been appointed Assistant Secre- 
tary of the Interior for Mineral Re- 
sources. A mining and _ petroleum 
engineer by pro- 
fession, he willbe j 
responsible for 
activities of the 
Bureau of Mines, 
Geological Sur- 
vey, and Oil Im- 
port Administra- 
tion, as well as 
the Offices of 
Mineral Exploration, Minerals Mobi- 
lization, Coal Research, Oil and Gas, 
and Geography. 

From 1937 to 1941 Kelly was active 
in the field of petroleum conservation 
and served briefly as a mining chem- 
ist for the American Metal Co. From 
1941 to 1945, he was State Geologist 
of New Mexico and also a member of 
that State’s Oil Conservation Com- 
mission which he was instrumental 
in organizing. At the time of his ap- 
pointment, Kelly was president of his 
own oil producing company in New 
Mexico. 


S. Austin Caperton, Jr., has been 
named general manager of Slab Fork 
Coal Co. He succeeds the late A. J. 
Walker. 


Elmer F. Bennett, former Under 
Secretary of the Department of the 
Interior, has become a special partner 
in the law firm of Ely, Duncan and 
Bennett, Washington, D. C. He had 
served in the Interior Department 
since 1953 and had earlier been legal 
assistant to the late Senator E. D. 
Millikin. From 1948 to 1951 he was 
a trial attorney for the Federal Trade 
Commission. 


John C. Doyle was recently elected 
chairman of the board of Jack Waite 
Mining Co. Doyle is president of Ca- 
nadian Javelin Ltd., which is the 
largest shareholder in Jack Waite 
through its wholly owned subsidiary 
Simone Iron Corp. 


The mining and milling activities 
of Kerr-McGee Oil Industries have 


been consolidated into one department 
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as a result of the company’s recent 
acquisition of the total interest of 
Kermac Nuclear Fuels Corp. George 
H. Cobb, formerly vice president of 
exploration, has been appointed vice 
president of the minerals department 
which includes all minerals explora- 
tion, mining and milling. Vernon L. 
Mattson, formerly manager of min- 
erals, is now manager of research and 
development. Marion F. Bolton 
continues as vice president and gen- 
eral manager of Kermac Nuclear 
Fuels, and Clifford L. Wise con- 
tinues as manager of the Kerr-McGee 
mill and mine at Shiprock, N. M. R. 
T. Zitting has been appointed man- 
ager of all mineral exploration for 
Kerr-McGee. He had previously been 
manager of minerals exploration and 
land. 


George E. Warren has_ been 
elected chairman of the board of 
Southwestern Portland Cement Co. 
and has been succeeded as president 
by Felix S. McGinnis, Jr., formerly 
vice president and secretary. 


Hugh Strickland and 
Charles F. Fogarty have been named 
senior vice presidents of Texas Gulf 
Sulphur Co. Both had _ previously 
been vice presidents. Strickland will 
have charge of all corporate activities 
including sulphur production in the 
Gulf Coast region. Fogarty will be 
responsible for the company’s explora- 
tion activities and its $25,000,000 
potash project in Utah. 


William B. Franke, former Sec- 
retary of the Navy. has become a di- 
rector of Penn-Dixie Cement Corp. 


Joseph Zimmerman, editor-in- 
chief of the Daily Metals Reporter 
and the Waste Trade Journal for more 
than 40 years resigned recently from 
these posts to become a consultant to 
Miles Metal Corp., world-wide traders 
and dealers in nonferrous metals, ores 
end alloys with headquarters in New 
York. Zimmerman is known inter- 
nationally as an authority on metal 
economics and as a market analyst. 


Veteran AMC Employe 
Retires 


Gladys V. Ludlow, office man- 
ager of the American Mining 
Congress, retired March 1 after 
more than 40 years of service. Miss 
Ludlow is widely known by min- 
ing men and ladies throughout the 
industry as a result of her contacts 
through the Washington office, 
and also through her handling of 
entertainment tickets and other 
business in connection with the 
Mining Congress’ annual conven- 
tions over the past years. After a 
short vacation in Florida, Miss 
Ludlow will reside at her home at 
1526-45th Street, N.W.. Washing- 
ton 16, D. C. 


Francis C. Bennett, superintend- 
ent of the Frederick coal mine, Colo- 
rado Fuel and Iron Corp., is retiring 
after 58 years in coal mining with a 
record of never having missed a day’s 
work because of 
illness or injury. 
Bennett began 
mining at the age 
of 16. He joined 
CF&I in 1910 and 
except for a brief 
period in 1924 
has had continu- 
ous service with 


the company. 

In 1925 Bennett was appointed su- 
perintendent of the Berwind, Tabasco 
and Toller mines. He later served as 
special sales representative and divi- 
sion sales manager for CF&I. From 
1947 to 1954, he was successively 
named superintendent of the Crested 
Butte coal mine, the Morley mine and 
the Frederick mine. 


Roy Ellerman, formerly with 
Stanleigh Uranium Mining Corp., 
Ltd., at Elliot Lake, Ontario, has 
been named project manager for the 
Gas Hills, Wyo., mining and milling 
operations of Federal-Gas Hills Part- 
ners. He succeeds Raymond G. 
Lindlof who earlier became project 
manager for the company’s develop- 
ments in the Shirley Basin. Ellerman 
was chief metallurgist, mill superin- 
tendent and mine manager for Stan- 
leigh before joining Federal-Gas 


Hills. 


Harold J. Spear was recently 
named to succeed Walter Rothen- 
hoefer, vice president of Eastern Gas 
& Fuel Associates. Rothenhoefer is 
retiring but will continue as a consult- 
ant to the company. 
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| Donald S. Whyte, former assistant 
to Secretary of the Interior Fred A. 
Seaton, has joined the public rela- 
tions staff of the American Min- 
ing Congress. 
With the In- 
| terior Depart- 
ment since No- 
vember 1959, 
Whyte served 
as a Congres- 
sional liaison 
officer and in 
public rela- 
| tions work. 
Whyte came 
to Washington in 1954 with the 
FBI. During the following 414 


| 


Joins AMC Staff 


years, he served on the staff of 
Director J. Edgar Hoover and sub- 
sequently was managing editor of 
the FBI house organ, “the Investi- 
gator.” He left the FBi early in 
1959 to become a special assistant 
to Senator John Sherman Cooper 
of Kentucky. His service in the 
Executive and Legislative branch- 
es of the Government brought him 
into constant contact with many of 
the problems of the mining industry. 

A native of Pierre, S. D., the 
new AMC staff member attended 
the University of Denver, Ameri- 
can University, Washington, D. C., 
and Southeastern University, 


Washington, D. C. 


William H. Klein, executive vice 
president of production, Dragon 
Cement Co. division of American 
Marietta Co., has retired. Klein joined 
Dragon in 1946 as operating manager 
and became vice president and a di- 
rector in 1947, His cement industry 
career spans 55 years. 


H. A. “Pat” Corre has been 
promoted to plant manager of the 
Bellefonte, Pa., operations of the War- 
ner Co. He is in charge of the Belle- 
fonte lime plant, Bell mine, and 
quarry at Union Furnace. He had 
been production superintendent, hav- 
ing joined Warner as superintendent 
of mining at the Bell mine in 1947. 


John B. White, Jr., has joined 
Cerro Corp. as chief office engineer. 
He was formerly with Western Knapp 
Engineering Co. as chief engineer and 
earlier held a similar post with Sus- 
quehanna Western, Inc. 


Ernest R. Rodriguez has been 
named chief, Spokane Office of Min- 
ing Research, U. S. Bureau of Mines. 
He was formerly mining health and 
safety engineer in the Bureau’s acci- 
dent prevention and health division 
at Denver. Rodriguez joined the Bu- 
reau in 1949 and has since worked 
principally in the field of ground sup- 
port, especially rock bolting. For the 
last five years, he has given guidance 
to personnel assigned to roof control 
work in 11 western states. 


Sidney C. Howell has joined Re- 
serve Mining Co. as staff assistant to 
the manager, Babbitt division. He had 
been manager of the northern ore 
mines district of Republic Steel Corp. 
since 1958. 


Other changes among Reserve 
personnel include naming Mat- 


thew R. Banovetz assistant superin- 
tendent in the pellitizing department 


at Silver Bay; Raymond J. Bertie 
assistant superintendent in the mining 
department at Babbitt, and Joseph 
Pastika, Jr., staff mining engineer 
at Babbitt. 


Otto L. Yauch, formerly manager- 
engineering and mine development 
for Pickands Mather & Co., has opened 
a consulting engineer office in Duluth, 
Minn. Yauch had been with Pickands 
Mather for 43 years and was man- 
ager of engineering and mine devel- 
opment from 1957 until his retirement 
last year. 


Kenneth Wilson has resigned his 
position as exploration geologist with 
American Smelting and Refining Co. 
to open consult- 
ing offices in San 
Francisco at 400 
Montgomery St., 
and in Menlo 
Park, Calif. Wil- 
son, who was in 
charge of Asar- 
co’s West Coast 
Exploration office 
in San Francisco, had been an ex- 
ploration geologist with the company 
for the past 17 years. He was the com- 
pany’s specialist in problems of own- 
ership and acquisition of property for 
exploration. 


Stanley E. Jerome was recently 
appointed associate director of the 
Nevada Bureau of Mines and the 
Nevada Mining Analytical Labora- 
tory at the University of Nevada. 
Prior to his present appointment, 
Jerome was consulting geologist for 
Hunting Geophysical Services, Inc. 
Earlier he served for several years as 
district geologist of Bear Creek Min- 
ing Co. and as chief geologist of Gulf 
Minerals Co. From 1937-1954 he was 
with New Jersey Zinc Co. 


Obituaries 


Harry A. Treadwell, 75, retired 
vice president-operations for the Chi- 
cago, Wilmington and Franklin Coal 
Co., died enroute to the West Coast 
on the night of December 16 at Lin- 
coln, Neb. 

Mr. Treadwell, who was well known 
throughout the coal industry, began 
a 38-year career with CW&F in 1916 
following several years of under- 
ground work with the U. S. Reclama- 
tion Service in the West. He joined 
the company in its engineering de- 
partment and subsequently went into 
operations where he held various su- 
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pervisory positions until becoming 
vice president of operations. He re- 


tired in 1954. 


James M. Cook, 83, retired vice 
president and general superintendent 
of Imperial Coal Corp., died in Johns- 
town, Pa., on January 28. 


Harry S. McClain, vice president 
of sales, Wellston Division, McNally 
Pittsburg Mfg. Corp., died in Wells- 
ton, W. Va., December 29, 1960. 

Mr. McClain was well known in the 
West Virginia coal fields, where he 


had been associated with the sale of 
coal preparation equipment for some 
40 years, first with Morrow Manufac- 
turing Co. and then with McNally 
Pittsburg after it acquired Morrow. 


Ernest F. Burchard, 80, retired 
mining geologist, died in Washing- 
ton, D. C., on February 1, the victim 
of a fire. Mr. Burchard retired in 
1945 after 41 years with the U. S. 
Geological Survey. During World 
War II he organized emergency ef- 
forts to expand the country’s bauxite 
reserves. 
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World’s Largest Sinter Line 
Goes Into Operation 


The largest single-strand sinter 
plant in the world has been put into 
operation by Jones & Laughlin Stee! 
Corp. at Aliquippa, Pa. It is capable 
of producing more than 225,000 net 
tons per month of high quality feed 
for blast furnace. 

Built by Dravo Corp., under a li- 
censing agreement with Lurgi Co. of 
Germany, the J&L machine has a 
grate width of 13 ft 2 in. and is 183 
ft 9 in. long over the 14 windboxes, 
for a total hearth area of 2419 sq fet. 
The plant has a design capacity of 
8500 net tons per day of self-fluxing 
sinter. 

In addition to having the widest 
and largest hearth, the J&L facility is 
equipped with the world’s largest cir- 
cular cooler, designed to bring the 
temperature of the sintered product 
down from about 1450° F surface 
temperature to a heat level at which 
the sinter can be handled by rubber 
belt conveyors without belt damage. 

With the new installation at the 
Aliquippa Works, a recently-installed 
sinter plant at Cleveland, and im- 
provements in sintering operations at 
the Fittsburgh Works and at J&L’s 
New York Ore Division, the diet for 
blast furnaces at J&L’s three steel 
plants will consist entirely of screened 
sinter and coarse iron ore. 


Boone County Coal Corp. Sold 


The principals of Logan & Kana- 
wha Coal Co., Inc., have purchased 
the Boone County Coal Corp. mining 
properties at Sharples, W. Va. The 
new concern, which will be known as 
Utilities Coal Corp., proposes to op- 
erate Boone under the name of Boone 
County Coal Corp. Logan & Kanawha 
will market the coal under the Vesta 
Chilton trade name. Present plans 
contemplate this mine will load only 
deep mined Chilton seam coal. All 
sizes will be washed and centrifugallv 


MARCH 1961 


dried. Production is expected to be 
in excess of 1,000,000 tons annually. 


Student-Trainee Program 
Commences at Penn State 


Inauguration of a five-year work- 
study plan in mining engineering last 
year has resulted in a class of 25 
freshmen alternating periods of at- 
tendance at Pennsylvania State Uni- 
versity with on-the-job experience in 
the mining industry. The student- 
trainee program began last July in 
cooperation with 17 companies repre- 
senting all segments of mining. De- 
signed exclusively for mining engi- 
neering, it is one of the few such pro- 
grams in existence in the United 
States. 

Most companies have selected a 
pair of young men for whom a single 
job is provided. Student-trainees al- 
ternate six-month periods of work 
and study, one trainee of the pair 
being at Penn State while the other 
is on the job. They follow a re- 
arranged curriculum towards a B.S. 
degree in mining engineering, com- 
pleting it in five years instead of the 
usual four. In this time, however, 
they have obtained two years of prac- 
tical experience while earning a col- 
lege education. 

Plans have already been laid for a 
second group of student-trainees to 
start September 25. The list of co- 
operating firms and agencies is being 
expanded, and interested companies 
are invited to contact Dr. Howard L. 
Hartman, head of the Department of 
Mining at Penn State. 


New Iron Ore Pellet-Producing 
Operation Scheduled For Michigan 


Cleveland-Cliffs Iron Co. recently 
announced the intention of Empire 
Mining Co., operated by Cliffs, to 
construct a high grade iron ore pellet- 
producing property mining low grade 
jasper ore, near Negaunee, Mich. 


The Empire mine will be similar to 
the nearby Humboldt and Republic 
mines, also operated by Cliffs, in that 
low grade iron-bearing jasper rock 
containing about 30 percent iron will 
be mined by the open-pit method. 
The crude ore will be up-graded in a 
large crushing, grinding, and separa- 
tion plant, producing a concentrate of 
over 65 percent iron. This fine con- 
centrate will then be pelletized. The 
process will differ from other Cliffs 
low grade projects, however, in that 
the ore body at Empire is magnetic 
and will be separated from the waste 
rock by magnetic separatozs rather 
than by the flotation process utilized 
at Republic and Humboldt. This is 
the first magnetic low grade deposit 
to be developed in the Michigan min- 
ing region. 

The project will have a capacity of 
over a million tons of pellets per vear 
in the first stages of operation, and 
will be completed possibly by 1963. 


Bituminous Coal Used As A Precise 
Scientific Standard 


Cooperation between researchers at 
the U. S. Bureau of Mines Pittsburgh 
Coal Research Center and Varian As- 
sociates Inc., Palo Alto, Calif.. has re- 
sulted in the selection of bituminous 
coal as a precise scientific standard. 

Specifically, the researchers have 
discovered that vitrain—one of the 
major constituents of bituminous coal 
—from the Pittsburgh bituminous 
coal seam can be used as a basic com- 
parison standard (in measurements 
with an electron paramagnetic reso- 
nance spectrometer) for determining 
the free-radical content of other sub- 
stances. Free-radical is a term used 
to describe any chemical substance 
that has an unpaired electron. 

Pittsburgh bituminous vitrain was 
selected as a standard because it is 
readily available, has a high free- 
radical concentration, and exhibits 
great stability. 
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Enos Coal Acquires Blackfoot Mine erty, and will enable Wabush to main- 


tain the original schedule for bringing 
it into operation. 

In the vicinity of Pointe Noire, 
Quebec, where the ore will be loaded 
for vessel shipment on the St. Law- 


WANTED ... 
Excellent 


| SALES ENGINEER: 

Enos Coal Mining Co. has acquired | opportunity for graduate 
the Blackfoot mine in Pike County, | | mining engineer (25-35) with experi- 
Ind., formerly owned and operated ence in coal mine production, engi- 


neering, or selling of mining equip- 
) ee 
a Land ment, to work for major manufacturer 
acKktioo mine as a pro uction 


of underground machinery. Send 
capacity of 750,000 tons per year. resume in full confidence to: Box 361, 


MINING CONGRESS JOURNAL, 
1102 Ring Bldg., Washington 6, D.C. 


Also, Pickands Mather & Co. 


Coal Co., Inc., of Indianapolis, which 
has acted as exclusive sales agent for 
the Blackfoot mine. Inter-State, un- 
der its new ownership, will continue 
to sell the Blackfoot production. 

In addition to the purchase of the 
Blackfoot mine, it was announced by 
Enos Coal and Pickands Mather, its 
exclusive sales agent, that they have 
entered into a long term contract 
with the Indianapolis Power & Light 
Co. under which the Enos mines will 
ship a minimum of 700,000 tons a 
year to the utility's generating sta- 
tions in Indiana. 


Davison Closes One Mine, 
Expands Another 
The Davison Chemical Division of 


W. R. Grace & Co. has completed ex- 


tensive modernization and expansion | 


of phosphate rock mining facilities at 
its Bonny Lake mine, Ridgewood, Fla. 
This modernization followed closing 
of the Davison Pauway No. 4 mine 
near Lakeland, Fla.. after nearly 40 
years of operation. 

Two draglines, flotation and other 
beneficiation equipment at Pauway 
No. 4 were transferred to Bonny 
Lake. At the same time, much new 
equipment was installed to increase 
capacity at Bonny Lake. 


International Symposium on 
Agglomeration Set for April 12-14 


The First International Symposium 
on Agglomeration will be held in the 
Sheraton Hotel, Philadelphia, Pa., 
April 12-14. The program will be 
sponsored by American Institute of 
Mining, Metallurgical, and Petroleum 
Engineers, and will follow the Blast 
Furnace, Coke Oven and Raw Mate- 
rials Conference of the AIME Metal- 
lurgical Society in the same hotel, 
April 10-12. Over-all theme of the 
Symposium is agglomeration in all 
phases of sintering, pelletizing, nodul- 
izing, briquetting, powder metallurgy 
and other aspects. as related to fer- 
rous and nonferrous metallic and 
nonmetallic materials. 

During the six technical sessions, 
more than 30 papers from 11 coun- 
tries will be presented. The official 
language of the Symposium will be 
English, but German and French in- 
terpreters will be available at all 
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an- | 
nounced it has purchased Inter-State | 


AMERICAN AIR SURVEYS, INC. 


Aerial Topo Maps 
Aerial Photos & Mosaics 
Plan & Profile 
Tax Maps 


907 PENN AVE., PITTSBURGH 22, PENNA, 
BRANCHES: MANHASSET, N.Y. ATLANTA, GA. 
A Nationwide Service 


THERON G. GEROW 


Mining Consultant and Engineer 


3033 Excelsior Boulevard 
Minneapolis 16, Minnesota 


MOTT CORE DRILLING CO. 


Contractors 
Exploration of Coal Properties. Guarantee satisfactory 
coal cores. Inside Mine Drilling. Pregrouting, Mine 
Shafts. Large diameter holes. 
828-846 — 8th Avenue 
Huntington 17, W. Va. 


J. W. WOOMER & ASSOCIATES 
Consulting Mining Engineers 
Modern Mining Systems and Designs 
Foreign and Domestic Mining Reports 


HENRY W. OLIVER BLDG. 
Pittsburgh, Penna. 


functions and sessions. 

For information write: W. B. 
Stephenson, General Chairman, In- 
ternational Symposium on Agglom- 
eration, P. O. Box 635, Paoli, Pa. 


Wabush Iron Announces $20 
Million Program 


Wabush Iron Co. Ltd. has an- 
nounced that construction work to 
cost in excess of $20,000,000 in total 
will be started in Quebec and New- 
foundland in 1961 in connection with 
the Wabush Lake iron ore project. 
Involved are facilities needed before 
and leading to the further develop- 
ment of large-scale mining, processing 
and housing installations for the pro- 
duction of high grade iron ore con- 
centrates at the company’s Wabush 
Lake property in Labrador. The in- 
stallations are part of the long range 
planning for development of the prop- 


| rence River west of Sept Iles, a 25- 
| mile railway 


will be built from the 
harbor site to Mile 8 on the Quebec, 
North Shore & Labrador Railway, 
dredging for an ore loading dock will 
be done and the dock built, rough 
grading of the service and ore storage 
area will be done at the dock site and 
the building of service facilities will 
be started. The cost of this work will 
be in excess of $15,000,000. 

At Wabush Lake, housing and 
other preliminary structures to be 
needed when project construction is 
started at the property will be built 
at a cost of approximately $5,000,000. 
These include living quarters and 


| other facilities for feeding and main- 
| taining a total of 1200 men. 


Wabush Iron is presently owned by 
the Steel Company of Canada, Ltd., 
the Youngstown Sheet & Tube Co.. 
Interlake Iron Corp., Inland Steel 
Co., Pittsburgh Steel Co. and Pick- 
ands Mather & Co., which is also 
managing agent. 


| LIA-AZI Joint Annual Meetings to be 


Held May 1-3 


The 33rd Annual Meeting of the 
Lead Industries Association will be 


| held jointly with American Zinc In- 


stitute at the Drake Hotel, 
May 1-3. 

The first day, Monday, May 1, will 
be devoted to the activities of Amer- 
ican Zinc Institute only. The morning 
of the second day, May 2, will be a 
joint meeting of LIA—AZI, while the 
afternoon will cover activities of the 
Lead Industries Association only. The 
morning of the third day, May 3, will 
be devoted to “New Frontiers for 
Lead” and will include papers and 
discussion on new lead products and 
new applications of older lead prod- 
ucts. 

Social activities will include a joint 
LIA—AZI luncheon on Tuesday, LIA’s 
traditional evening reception and buf- 
fet on Tuesday and the LIA luncheon 
on Wednesday. 


Chicago, 


ALSO... 


In its quarterly report to share- 
holders for the three months ending 
December 31, 1960, Joy Manufactur- 
ing Co. announced that the first 

Pushbutton Miner” was delivered to 
Peabody Coal Co. and that field tests 
are now in progress. 
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Eagle-Picher Co. plans to reopen 
its Central mill north of Commerce, 
Okla., sometime in March. Although 
the plant is capable of treating 12,000 
tpd of ore, company officials antici- 
pate a milling rate of approximately 
2000 tpd during early operation. Sev- 
eral small independent producers 
have been notified of the reopening 
plans and some have already started 
reconditioning their mines for opera- 
tion. 


Island Creek Coal Co. has an- 
nounced its entry into a new field—a 
chemical charcoal process—and plans 
for construction of a $600,000 plant 
at Red Jacket mine No. 17 in Mingo 
County. W. Va. The finished chemical 
charcoal will be sold to Union Car- 
bide Chemicals Co. May is the target 
date for the new plant’s opening, 
which will use an estimated 300 tpd 
of coal. 


A new process for the continuous 
production of commercial sheet metals 
and alloys is being developed at Stev- 
ens Institute of Technology by the 
college’s powder metallurgy labora- 
tory. The process is expected to make 
possible the production of sheet metals 
or alloys in a continuous operation, 
thus saving time, reducing produc- 
tion costs and increasing plant ef- 
ficiency. In the process metals or 
alloys in the form of fine powders 
are suspended in a_ liquid. The 
“sheets” so produced are continously 
passed through controlled atmos- 
pheric furnaces where they are! 
brought up to temperatures just be- | 
low their melting point. Known as| 
“sintering,” this heating consolidates | 
the sheets which are then passed | 
through mechanical rolls. subse-| 
quent heating brings the sheets to re- | 
quired density. 


American Zine Institute and 
American Hot Dip Galvanizers Asso- 
ciation plan to launch a joint re- 
search and development campaign to 
expand the uses of hot dip galvaniz- 
ing and have earmarked a substantial 
sum for the initial effort. Purpose of 
the cooperative campaign, to be in- | 
augurated early this year, is to stim- | 
ulate research and experiment by | 
architects, engineers and technical ex- | 
perts in many fields where hot dip | 
galvanizing is not being utilized to its | 
fullest potential, as well as to en- | 
courage product improvements. | 


Jefferson Lake Sulphur Co. has 
ceased operations in the Vinton- 
Starks area of Calcasieu Parish, La. 
Exhaustion of commercial supplies of 
sulphur was given as the reason. 
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New York Mining & Mfg. Com- 
pany’s $3,000,000 custom-coke plant 
at Little Cypress, Ky., has gone into 
production. It opened with 200 ovens 
and a production capacity of approxi- 
mately 200,000 tons of coke per year. 
but ultimately it may be expanded to 
500 ovens. Between 300,000 and 350,- 
000 tons of coal will be used annually 
by the plant. Water transportation 
will be utilized for hauling material 
to the operation and_ transporting 
coke to Midwestern and Eastern mar- 
kets. 


The Pea Ridge development of 
Meramec Mining Co. is continuing 
with full production scheduled for 
May 1963. Located in Missouri, the 
iron mine is being designed to pro- 
duce 12,500 tpd on a two-shift basis. 
Meramec is equally owned by St. 
Joseph Lead Co. and Bethlehem Steel 
Corp. 


American Zine Institute has 
moved its Detroit headquarters to 
new and expanded facilities at 638 
New Center Building, Detroit 2, Mich. 


The SuperDuty® table easily 


middling loads for recirculation. 


co 


| Still the Most Efficient 
Table for Mineral Concentration. 


efficiency . . . because all concentrating factors have been care- 
Ne fully integrated for the work at hand. 


Working together as a team are (1) the smooth running anti- 7 
friction head motion, (2) 70% more working riffles that really 
concentrate the products and fan them out for easy cutting and 
(3) factory aligned underconstruction mounted on a heavy 
; main channel base for overall integration and balance. 


The result is a most profitable operation with highest grade 
concentrates, minimum loss to tailings and greatly reduced 


For full information, send for Bulletin 118-C. 


DEISTER * 
CONCENTRAT! 


leads the field in concentrating 


CONCENCO® 
Type “CPC” Classifier 


This all steel Constriction Plate 
Classifier is available in 1 to 10 
or more cells. Novel secondary 
classification sharpens the separa- 
tions made by each main cell. Ad- 
vantages offered are: (1) accurate 
classification or sharp sizing, (2) 
easy and effective hydraulic water ; 
regulation, (3) as many _ spigot 
products as there are cells, (4) ? 
continuous discharge, (5) no mov- ; 
ing parts, (6) low maintenance i } 
cost. 
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THE REPORT CORNER 


Recent Publications of 
Interest to Mining Men 


“Thirtieth Annual Addition to the Flata- 
tion Index—for the Year 1959,” pre- 
pared by the staffs cf the Chemical 
Library and Technical Service and 
Development. The Dow Chemical Co., 
Midland, Mich. 


Bulletin 17, ‘Progress Report on Geo- 
logic Investigations in the Kootenai- 
Flathead Area, Northwest Montana— 
2. Southwestern Lincoln County,” by 
Willis M. Johns. Free on application 
to the Montana Bureau of Mines & 


Geology, Room 203-B, Main Hall, 
Montana School of Mines, Butte 
Mont. 


USGS Professional Paper 400-B, ““Geo- 
logical Survey Research 1960—Syn- 
opsis of Geologic search 1960—Short 
Papers in the Geclogical Sciences.” 
Superintendent of Documents, U. S. 


Government Printing Office, Wash- 
ington 25, D. C. Price $4.25. 
USBM Information Circular IC 7988. 


“Tentative Safety Recommendations 
for Field-Mixed Ammonium Nitrate 
Blasting Agents,” by Staff, Bureau of 
Mines. 


Note: U.S.B.M. Information Circulars 
and Repo:ts of Investigations can be 
obtained from the Publications—Dis- 
tribution Section, Bureau of Mines, 
4800 Forbes Ave., Pittsburgh 13, Pa. 
They should be requested by number 
and title. 


USBM Information Circular IC 7978, 
“Mechanical Mining in Some Bitumi- 
nous Coal Mines—Progress Report 9: 
Face Haulage,” by J. J. Shields and 
J. J. Dowd. Superintendent of Docu- 
ments, U. S. Government Printing 
Office, Washington 25, D. C. Price 55 
cents. 


“Vibrations from Blasting Rock,” by L. 
Don Leet. 148 pp. Harvard University 
Press, 79 Garden St., Cambridge 3, 
Mass. Price $4.75. 


USGS Professional Paper 365, “Appar- 
ent Resistivity of a Single Uniform 
Overburden,” by Irwin Roman. Su- 
perintendent of Documents, U. S. 
Government Printing Office, Wash- 
ington 25, D. C. Price 70 cents. 


District San Juan Mountains Colo- 
rado,” by Thomas A. Steven and 
James C. Ratté. Superintendent of 
Documents, U. S. Government Print- 
ing Office, Washington 25, D. C. 
Price $2.00. 
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ALSO... 


Grand Isle Sulphur Mine, lo- 
cated in the Gulf of Mexico seven 
miles offshore of Grand Isle, has been 
nominated by American Society of 
Civil Engineers for the 1961 “Out- 
standing Civil Engineering Achieve- 
ment of the Year” award. It is one of 
1] nominations made throughout the 
country for this year’s outstanding 
engineering achievement. Judging 
will be by a jury of engineering mag- 
azine editors. The project is owned 
and operated by Freeport Sulphur Co. 


Marquette Cement Mfg. Co. 
and Pittsburgh Coke & Chemical Co. 
have announced an agreement where- 
by Marquette will acquire all of 
the outstanding stock of Green Bag 
Cement Co., a wholly-owned subsidi- 
ary of Pittsburgh Coke. Marquette is- 
sued 150,000 common shares of Mar- 
quette to Pittsburgh Coke & Chemical, 
which will retain the Marquette stock 
as an investment. 


Cleveland-Cliffs Iron Co. has 
suspended operations at its Mather 
“A” mine in Ishpeming, Mich., which 
reaches a depth of 3500 ft: it is said 
to be the world’s deepest iron mine. 
The company is also decreasing the 
working force at the Cliffs shaft mine 
at Ishpeming and at the Mather “B” 
mine near Negaunee. 


Revolutionary advancement of 
electric home heating throughout 
the United States with corollary gains 
for the coal, electric, railroad and 
home building and building materials 
industries was predicted by all mem- 


| bers of this panel of experts at the 


USGS Professional Paper 343, “Geology | 
and Ore Deposits of the Summitville | 


national electric home heating con- 
ference sponsored in Washington, 
D. C., by the National Coal Policy 
Conference, Inc. Seated: John D. 
Damon, Electrical World; Lowell R. 
Mast, Commercial Controls Corp.; J. 
H. K. Shannahan, American Electric 


Standard Beryllium Corp. has 
purchased the Boa Vista concession 
in Brazil and is now the sole owner 
and operator. The concession was 
purchased from Icombra, $.A., and 
consists of over 1700 acres approxi- 
mately 200 miles north of Rio de 
Janeiro. Standard Beryllium plans to 
extract beryl and other minerals 
through the use of an automated mill, 
which has been ordered and will be 
installed in the near future. At least 
one more, and possibly two more 
mills, will be put into operation be- 
fore the end of 1961. One mill will 
process approximately 100,000 tons 
of crude ore per year. 


The Philadelphia & Reading 
Corp. recently sold its coal mining 
operations to John B. Rich of Potts- 
ville, Pa., owner of Gilbertson Coal 
Co. The sale included coal lands, 
breakers, equipment, inventory and 
supplies. 


Mountaineer Coal Co. closed its 
Monongah mine, Monongah, W. Va., 
March 1. Reserves at the mine, which 
was opened in 1890, have been 
worked out. This is the mine where 
361 men died on December 6, 1907, 
in an explosion and fire, the worst 
mine disaster in the nation’s history. 
The mine was then owned by Fair- 
mont Coal Co. 


Power Co. Standing: Moderator, C. 
E. Anderson, Virginia Electric & 
Power Co.; Martin L.. Bartling, Jr., 
United States Gypsum Co.; Michael 
F. Widman, Jr., United Mine Work- 
ers of America; W. W. McClanahan, 
Jr., National Coal Policy Conference; 
Fred H. Sides, National Mineral Wool 
Insulation Association; and Arthur 
Sworn Goldman, House & Home 
Magazine. Joseph E. Moody, presi- 
dent, National Coal Policy Confer- 
ence, and Dr. George Cline Smith of 
F. W. Dodge Corp. also addressed 


the conference. 
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Work on American Potash & Chemical Cor- | 
poration’s new $5,000,000 manganese metal plant at 
Aberdeen, Miss., has been started. The new facility, 
scheduled for completion in November, will be Amer- 
ican Potash’s first full commercial manganese metal op- | 
eration, although the company has produced the ma- | 
terial on a pilot plant scale. 


Inland Steel Co. plans to close permanently its | 
Morris iron ore mine at Ishpeming, Mich., by early 
summer. The mine, opened in 1909, is one of the oldest 
on the Marquette Range. Rising costs, unusually diffi- 
cut mining conditions resulting from excess water and 
the increasing availability of high quality, specially 
prepared ores contributed to making this action nec- | 
essary. 


The Tennessee Valley Authority has awarded a 
$30,400,000 contract to General Electric Corp. to build 
two 800,000-kw steam-powered turbo-generators. They 
will be used in a power plant which the Federal agency 
plans to build in southeastern Kentucky or on one of 
the tributaries of the Tennessee River. The first unit is 
scheduled to go into operation September 1, 1964, and | 
the other a year later. 


Formal transfer of all properties and assets of 
North American Cement Corp. to Marquette Cement 
Manufacturing Co. took place January 31. The trans- 
action involved delivery of 575,158 Marquette common 
shares in payment for the assets and business of North 
American Cement Corp., which is being dissolved. 


George E. Evans, Jr., president of Evans Elkhorn 
Coal Co., Inc., recently announced that he and asso- 
ciates have acquired ownership of Black Star Coal 
Corp., Louisville, Ky. Officers elected are Evans, presi- 
dent; John E. Corder, executive vice president; Rich- 
ard L. Cooper, vice president-sales; and Paul O. Weis- 
ser, secretary-treasurer. Cooper was vice president of 
M & O Coal Co., and Corder and Weisser have long 
been associated with Black Star. 


Cerro de Pasco Corp. has changed its name to 
Cerro Corp. The new name was adopted in the belief 
that a more general name, rather than one of local 
origin, would more readily suggest the scope of the 
company’s present business and the future expansion 
of its activities. The company, which was founded in 
1902, was named for the site of its first copper mine | 
at Cerro de Pasco (hill of Pasco) in the Peruvian | 
Andes. 


WHEELS OF GOVERNMENT 


(Continued from p, 82) 


might have no practical value for military purposes. 
DEPRESSED AREAS BILL DEBATED BY SENATE 


The Senate began debate March 9 on a bill to 
implement a key plank of the new Administration’s 
program—a measure which would establish a $394 
million program for redevelopment of depressed 
areas, including coal mining areas in West Virginia. 
Pennsylvania and elsewhere. 

If approved by the Senate Banking and Currency | 
Committee, the bill would establish three $100 mil- 
lion loan funds for (1) more plants and expansion 
in industrial areas, (2) industries in depressed rural 
areas, and (3) public facilities. 

The House Banking and Currency Committee is | 
still in the midst of hearings on similar legislation. _| 
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The unique double expansion feature 
of all Pattin expansion shells insures 
dependable roof support, in hard or 
soft roof conditions. Their double 
holding power guards against failure 
— even under a 20 ton pull! 


Pattin features include a parallel 
contact with the hole, and no definite 
drilling depth is required, as the shell 
can be securely anchored at any place 
in the hole. They anchor solidly and 
will not turn while being tightened. 
Wedge and shell are assembled in a 
manner to prevent loss of parts in 
handling, and the bolt and shell as- 
sembly are furnished as a complete 
unit. Plates are bundled separately. 
No special nuts or ears are required 
§ on the bolts. These features make a 
safer roof — and a safer roof means 
fewer accidents, increased pro- 
duction, more clearance for equip- 
ment operation and better ventilation. 


pe gh yh 


Pattin specializes in roof bolting 
—it’s our business, not just a side- 
line! Your business is important to 
us, and our service engineers are al- 
ways available for consultation on 
your roof problems—ready to give 
you service when you need it! 
WRITE OR PHONE US TODAY 


for complete details. 


Reg., U.S. 
and 
foreign 


PATTIN 
split-type 
BOLT | 


~ —Fhe split-type bolt is one of 
first slotted bolts, and continues 
be a favorite wherever sp 
bolts are used. Many mines : 
fer this type. The bolt 


The 


IN WESTERN STATES 


Pattin expansion shells are avcilable 
and serviced exclusively by Colore- 
do Fuel and tron Corporation, Den- 
ver, Colorado. Wesiern mining 
companies should contact them di- 
__ rect for information and consultation. 


and furnished with hex or 3 
nuts and various size plates 
wedges. 


PATTIN 


MANUFACTURING COMPANY 
MARIETTA, OHIO 


e PIONEER of roof bolting . . . established 1888 
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Get DOUBLE | SION 
or 
DEPENDABLE roof support 
| 4 with 
PATTIN 
roof bolts and 
| | expansion shells 
STYLE = 
D-1 
1-inch in diameter, with co 
= 


UNE: 
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Propose Integrated Copper Facility 


Marinduque Iron Mines Agents, Inc., 
a leading producer of copper concen- 
trates and other minerals in the Phil- 
ippine Islands, proposes to build a 
$23,000,000 integrated, 421% tpd cop- 
per facility in that island republic. 
The company plans to use a chemical 
reduction process for extracting cop- 
per metal from concentrates as op- 
posed to conventional smelting and 
refining techniques. A similar chemi- 
cal process is being used for produc- 
ing nickel from nickel concentrates at 
Sherritt Gordon Mines Ltd. in Al- 
berta. Copper produced would be in 
the form of a powder which would 
subsequently be processed into strip, 
wire, or tubing by means of a newly 
developed powder rolling technique. 
Among the stated advantages of the 
chemical reduction and powder roll- 
ing processes are that capital costs 
are greatly reduced, complex ores can 
more effectively be handled than with 
conventional methods, and small ton- 
nages can be economically produced. 
A $13,000,000 loan for construction 
of the proposed plant has been ap- 
proved by the Export-Import Bank 
and various U. S. interests are ex- 
pected to participate in getting the 
project into production. 


Arizona Steel Plant Being Put Up 


A direct reduction plant for proc- 
essing iron bearing black sands is be- 
ing erected on an 80-acre site near 
Coolidge, Ariz., by Arkota Steel Co. 
The company plans to produce a 50 
percent magnetic iron concentrate 
from black sands containing 5 to 15 
percent recoverable iron. Concen- 
trates will be further upgraded and 
then subjected to a reduction process 
which will result in a sponge iron con- 
taining about 95 percent iron. An 
electric furnace will process the 
sponge iron and iron ingots will be 
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produced at a rate of about 75 tpd. 
The process, developed by J. D. Ma- 
daras, is being used in a 700 tpd plant 
in Mexico. Completion of construc- 
tion at the Arizona site is expected 
in April. Arkota plans to sell the iron 
ingots on the West Coast where they 
will be further processed into market- 
able steel products. 


Western Machinery Sold 
Arthur G. McKee & Co., interna- 


tional engineering and construction 
firm for the steel, petroleum and 
chemical industries, has acquired 
Western Machinery Co. for $8.440.- 
000. 

The two companies announced last 
August that a preliminary agreement 
for the acquisition had been reached. 

Western Machinery, which will op- 
erate as a wholly owned subsidiary 
of McKee, comprises three divisions 
—Western Knapp Engineering Divi- 
sion, WEMCO Division, and the Dis- 
tribution Group. Western Knapp 
provides complete design, engineer- 
ing and construction services for its 
customers in the fields of ore and 
materials. WEMCO manufactures 
mineral processing equipment for the 
mining, aggregate, coal and sanita- 
tion industry, while the Distribution 
Group is engaged in the sale and 
servicing of manufacturers products 
on a franchise basis to the construc- 
tion, mining, manufacturing and util- 
ity industry. 


Ore Discoveries at Sunnyside Mine 


Standard Metals Corp. has inter- 
sected two potentially important ore 
deposits while completing its Ameri- 
can tunnel project at the Sunnyside 
mine in the Silverton district, Colo. 
The intersections were made on two 
lead, zinc, copper, silver, and gold 
bearing veins below any previously 
known mineralization at the Sunny- 


side and are believed to be entirely 
new deposits. Standard Metals plans 
to develop the discoveries by drifting 
as it continues to extend the Ameri- 
can tunnel to the downward projec- 
tion of ore from the Sunnyside mine. 
The Sunnyside was abandoned after 
it flooded in the 1930's. At that time. 
remaining ore in the mine was esti- 
mated to be in excess of 400,000 
tons. 


ALSO . 


Superior Mining & Dredging 
Co. has proposed to develop two 
Stevens County, Wash., lead mines. 
the Electric Point and Bechtol. Su- 
perior has leased the Electric Point 
from State Mining Co. with an option 
for purchase and intends to explore 
for new deposits of lead ore. The 
Bechtol, which is located on a three- 
claim tract, was purchased from State 
Mining. Superior is planning a new 
access road to the Bechtol and ex- 
pects to install equipment for mining. 


Webb & Knapp, Inc., has trans- 
ferred its interests in a project to 
produce steel from copper smelter 
slag to Gulf States Land & Indus- 
tries, Inc., a subsidiary. Webb and 
Knapp proposed erecting steel mills 
at Clarkdale, Ariz, and Anaconda. 
Mont., with construction at the latter 
expected to get under way this year. 
The steel making process involves di- 
rect reduction of slag with limestone 
and coal and use of electric furnaces. 


Idaho Mining & Milling Co. 
plans to begin gold dredging opera- 
tions in the Florence Basin of Idaho 
about July 1. The company has ac- 
quired placer rights on about 40 
miles of stream beds in the region 
and has three dredges it plans to use 
for processing about 6500 cu yd of 
gold bearing gravels per day. 


MINING CONGRESS JOURNAL 


A 150 tpd phosphate processing 
mill has been placed in operation at 
Soda Springs, Idaho, by Valley Nitro- 
gen Producers. a California fertilizer 
manufacturer. Mill treatment consists 
of grinding and drying. The company 
will contract its ore requirements 
from independent area producers on 
an annual basis. 


Continued development of the 
Mikado and Little Squaw gold lodes 
in the Chandalar district, Alaska, by 
Little Squaw Mining Co., is antici- 
pated. The company plans to continue 
underground development for the 
third straight season and will under- 
take surface trenching and road build- 
ing during the coming season. In the 
1960 season, a total of 655 ft of drift- 
ing and crosscutting was done at the 
Mikado alone, where results have thus 
far been promising. 


Union Carbide Nuclear Co. has 
closed its Green River, Wyo., ura- 
nium ore upgrading mill. Henceforth 
the sampling, grinding and upgrad- 
ing functions of the Green River mill 
will be undertaken at the company’s 
Rifle and Uravan, Colo., mills. Deci- 
sion to close the plant was reached 
following an economic evaluation. 


Three companies, including 
Chief Consolidated Mining Co., Ar- 
met Co., and American Exploration 
and Mining Co., have formed a joint 
venture to develop the Holt silver 
mine near Enterprise, Utah. Over the 
past three years Chief Consolidated 
and Armet have been diamond drill- 
ing at the property and sufficient ore 
has been outlined to make mining 
feasible. Present work involves drill- 
ing a 24-in. hole for dewatering the 
site of a contemplated 600-ft shaft. 


Daybreak Uranium, Ine. has ac- 
quired a 40-acre gold placer claim 
near Oatman, Ariz., which has been 
pooled with 15 other claims to make 
up the Silver Creek Grubstake group. 
The group is under development by 
Sierra Diamond Drilling Co. which 
plans an open pit mining operation. 


A four-year contract between 
Mount Rainier Coal Co. and Mitsu- 
bishi Shoji Kaisha, Ltd., which repre- 
sents eight Japanese steel mills, wa: 
recently signed. Under the contract 
Mount Rainier Coal will supply 800. 


000 tons of coking coal on a tria 


basis from the Wilkeson mine nea | 


Takoma, Wash. The Wilkeson mine 
has been idle except for brief periods 
since 1936. First shipments under the 
contract are expected next year. 
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Calling all Miners! 
Attend the 1961 Convention of 
AMERICAN MINING CONGRESS 


Metal Mining — 


Industrial Minerals. 


Program: 
Government Policies 
Operating Techniques 


Welcoming 
Luncheon 


Miners 
Potlatch 


Boat Trip 
to Victoria 


Salmon Derby 
Ladies 
Activities 


Annual Banquet 


SEPTEMBER 11 - 14 


Hotel and motel reservations will be handled through 
the Housing Bureau, Seattle Convention and Tourist Bureau, 
215 Columbia St., Seattle 4, Washington. Requests for 
accommodations should be sent in promptly since process- 
ing of applications will start in May and first assignments 
will be sent out early in July. 
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save en maintenance 


cut downtime 


maintenance costs. 


lines on the job, thus reducing costly downtime. 


economical, dependable service. 


Reliable Stratoflex Hose and Fittings will reduce downtime and 


Stratoflex Hose Assemblies are designed to withstand a combina- 
tion of high pressure and surges; they also afford the maximum 
abrasion resistance required on hydraulic control systems of 
continuous miners. Stratoflex Fittings provide a vibration-proof, 
leak-proof connection. Where quality is of the essence, specify 
Stratoflex on original equipment. With a supply of Stratoflex Hose 
and Fittings on hand, the operator can conveniently make up hose 


Shown above is a typical installation where Stratoflex is giving 


For complete information on Stratoflex high pressure hose and fittings, write for Bulletin S-2. 


P.O. Box 10398 e Fort Worth, Texas 

Branch Plants: Hawthorne, Calif., Fort 16. 
in Canada: Stratoflex of Canada, Inc. 

in Great Britain: Stratofiex (U.K.) Ltd. 


SALES OFFICES: 
Atlanta, Chicago 
Cleveland, Dayton 
Detroit, Fort Wayne 
Fort Worth, Hawthorne 
Houston, Kansas City 
Milwaukee, New York 
Orlando, Philadelphia 
Pittsburgh, San Diego 
San Francisco, Seattle 
Toronto, Tulsa 
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Merger of Pacific Uranium Mines 
Co. into Kerr-McGee Oil Industries, 
Inc., has been anounced. Through the 
merger and with recent stock acquisi- 
tions, Kermac Nuclear Fuels Corp. 
has become wholly owned by Kerr- 
McGee. Kermac operates the Nation’s 
largest uranium processing plant and 
holds some 20 percent of known U. S. 
uranium reserves. By the merger 
agreement, Kerr-McGee acquired Pa- 


| cific’s interest in certain uranium 


mining properties in the Ambrosia 
Lake, N. M., district, including 25 
percent of the stock of Ambrosia 
Lake Uranium Corp. The latter com- 
pany owns substantial reserves near 
the Kermac mill and is now 75 per- 
cent owned by Kerr-McGee. 


Hecla Mining Co., long estab- 
lished lead-zinc-silver producer in the 
Coeur d’ Alene district of Idaho, has 
established an exploration office in 


| Tucson, Ariz. at 6101 East Oak St. 


The new office is under the direction 


| of J. D. Bell, who has been an ex- 


plorat.on geologist with Hecla for 11] 
years. 

Production of pig iron has be- 
gun at the 100-tpd iron and steel 
plant of Consolidated Mining & 
Smelting Co., Kimberly, B. C. The 
plant, not yet operating at full capac- 
ity, is the first phase of a project 
calling for expenditures in excess of 
$20,000,000 to establish western Can- 
ada’s first integrated steel works. 
When fully operative, the completed 
facility is expected to produce about 
300 tpd of pig iron, steel ingots, and 
basic steel products. The plant proc- 
esses tailings resulting from concen- 


| tration of lead and zinc ores at Co- 
minco’s Sullivan mine in Kimberley. 


The Conjecture mine shaft of 


| Federal Resources Corp. in north 
| Idaho will be sunk from the 1000-ft 
| to the 2000-ft level this spring. The 
| company also expects to drift through 
| the mine ore zone to probe deep into 


the St. Regis formation. 


Plans for a new sintering plant 


| at the Kellogg, Idaho, lead smelter of 
| the Bunker Hill Co. are in the mak- 


ing. The new system, which will sim- 


| plify charge preparation and feeding 


of materials into the lead blast fur- 
nace, will eventually replace the pres- 


| ent roasting system. The work will 


include erection of new storage facili- 
ties and materials handling equip- 
ment as well as installation of a new 
sintering machine and a fully auto- 
matic monorail charge car system 
that will dump feed directly into the 
blast furnace, as opposed to the pres- 
ent trolley charge car system. 
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A joint development project on 
properties controlled by Day Mines, 
Inc., and Knob Hill Mines at Repub- 


lic, Wash., has revealed a new ore | 


shoot northeast from all previous 
workings. Several hundred tons of 
the ore have been milled by the com- 


pany. Elsewhere, continuance of the | 
Gold Dollar vein 350 ft down-dip | 
from the present lowest mine level | 
has been verified by deep diamond | 


drilling. 


A gypsum deposit on Chichagof 
Island, Alaska, will be reappraised by 
the Bureau of Mines due to recent re- 
newed interest shown in it. The Chi- 
chagof deposit is of high quality and 


believed to be of considerable size. | 


Development of the deposit might now | 
be economically feasible with the ad- | 


vent of improved mining methods and | 


tax incentives offered to new indus- | 


tries in the State of Alaska. 


Texas Gulf Sulphur Co. has 


made a contract with Stearns-Roger | 


Manufacturing Co. for the design 
and erection of the concentrating 


plant for its $25-$30,000,000 Cane 


Creek, Utah, potash development. | 
Initial capacity of the plant will per- | 


mit processing about 8000 tpd of 
potash ore. 


Columbia Iron Mining Co., a 
subsidiary of U. S. Steel Corp., has 
purchased a group of 62 iron mining 
claims in Pershing and Churchill 
counties, Nev. from Mineral Mater- 
ials Co. and American Exploration & 
Mining Co. Also acquired in the 
transaction was Mineral Materials’ 
magnetic ore processing plant at the 
Buena Vista mine property. The 
claims were purchased in looking to 
future needs of the Columbia-Geneva 
Division steelmaking operations in 
the western U.S. 


Speaking before the New York 
Society of Security Analysts, on Jan- 
uary 10, James M. Gerstley, president 
of United States Borax & Chemical 
Corp., said that potash appears to be 
in short or at least tight supply in 
world markets. He stated that there 


are indications of diminishing West- | 


ern European potash reserves and 
until large scale production is estab- 
lished at major Canadian deposits, it 
is likely to remain in short supply. 
Hugo Reimer, executive vice presi- 
dent of U. S. Borax, disclosed that the 
company is currently studying the 
possibility of exploiting lower grade 
deposits at its operations in the Carls- 
bad district of New Mexico. 
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“SPECIFY. .. 
DRILLING EQUIPMENT 
WITH 
BUILT-IN 
-QUALITY-DEPENDABILITY 


YOU'LL END UP WITH THE 
PROFITS YOU’VE LOOKED FOR 


Yes, you can buy ordinary drilling equipment and you'll probably 
save money... but in a short time the efficiency of the machine 
will drop, the rods will be worn and bent, the waterswivels will 
leak, the casing will be broken, the dependability you counted on 
will not be there. Instead, you'll be required to spend large amounts 
of money bringing comparatively new equipment back up to par. 


If you are looking for drilling machinery and equipment that is 
built for Quality .. . not for Price, specify and purchase SPRAGUE 
& HENWOOD: dependable... efficient... proven in the field. 


Write, giving full particulars on your problem, and the correct 
brochure or catalog will be sent to you immediately. 


Look fer emblem... your Seal of Quality 
SPRAGUE & HENWOOD, Inc. Bil 


SCRANTON 2, PA. 


MEMBER OF: DIAMOND CORE DRILL MANUFACTURERS ASSOC. 


New York—Philadelphia—Nashville—Pittsburgh—Grand Junction, Colo.—Tucson—Buchans, Nfld. 
Export Division: Sprague & Henwood International Corporation, 11 W. 42nd St., New York, N.Y. 
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The Netherlands State Mines, in 
concert with N. V. Nederlandse Ront- 
genapparatenfabriek Evershed-Enraf 
of Delft, have successfully developed 
an apparatus to determine the ash 
content in raw coal. 

Ash content is determined by ex- 
posing a prepared sample of coal to 
X-radiation and comparing the 
amount of reflection to a standard 
reference sample. The device can ana- 
lyze a continuous sample and, there- 
by, become part of an automatic 
control. It is being handled in this 
country by American Minechem Co., 
P. O. Box 231, Coraopolis, Pa. 


A LINE OF LIGHTWEIGHT TWO- 
WAY RADIOS for use in the mining 
industry has been engineered by Com- 
munication Products Dept., General 
Electric Co., Lynchburg, Va. They 
will be marketed immediately under 
the name General Electric Pacer. De- 
signed for operation in low band (27- 
50 mc) and high band (150-174 mc), 
the units have full-quality VHF-FM 
audio and employ 15 tubes and 2 
transistors. To eliminate vibrators, 
the control section contains a tran- 
sistorized power supply adaptable to 
12-volt negative or positive ground 
electrical systems. Using aluminum 
construction, the Pacer weighs only 
ten Ib, including microphone and 
built-in speaker, and is 41% in. high, 
734 in. wide and 1212 in. long. 
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A MINIATURE SHOVEL can be built from model plans being offered by Marion 


Power Shovel Co., P. O. Box 505, Marion, Ohio. The plans, which are for a type 


65-M_ shovel, 
consists of a 16 
page book of in- 
structions and 33 
component and 
assembly draw- 
ings. Standard 
materials—prin - 
cipally in. ply- 
wood, white pine 
dimension stock, 
molding, and 
doweling — avail - 
able at all lumber 
yards, go into the 
model, which can 
be built without 
any special tools. 
To date, the com- 
pany has distrib- 
uted over 500 
sets of the plans. 


Requests for the model plans should be on Company Letterhead and 
addressed to Marion Miniatures at the above address. 


A NONMETALLIC BACKING for 
managanese crusher parts involves an 
entirely new method of application, 
according to Nordberg Mfg. Co., Mil- 
waukee, Wis. The new backing agency 
known as Nordbak can be poured at 
“room temperature” without the spe- 
cial pouring equipment or precaution- 


ary measures usually associated with 
metallic backing agents. It is claimed 
that no special preparation of the 
wearing part or its mating member 
is necessary and intimate initial sup- 
port of the maganese is provided. Mix- 
ing and pouring of Nordbak is accom- 
plished at the crushing site. 


A 290-HP DIESEL ENGINE, from General Motors, is now available as optional 
equipment on the Michigan Model 280 Tractor Dozer, according to Construc- 


tion Machinery 
Division, Clark 
Equipment Co., 
Pipestone Plant, 
Benton Harbor, 
Mich. The GM 
Model 8V-71 en- 
gine is designed 
to increase the 
dozer’s flexibility 
and production 
and features a 
two-stroke en- 
gine cycle, unit 
injector fuel sys- 


tem and maximum parts interchangeability. The other power plant available 
for the machine is the 262-hp Cummins NTO diesel. Model 280 has a top 
speed of 28 mph in forward or reverse and employs a torque converter, four- 


speed power shift and all-wheel drive. 
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TWO NEW BLASTING MACHINES 
are now offered by Vibration Meas- 
urement Engineers, Inc., 725 Oakton 
St., Evanston, Ill. One, the VME-Sr., 
is a 450-volt rated blasting machine 
which weighs 15 Ib and has a recom- 
mended capacity of 50 caps in straight 
series for primary blasts and 200 caps 
in straight series for secondary blasts. 
Fifty caps can be shot in straight par- 
allel and 1200 in series parallel ar- 
rangements. VME-Jr. is rated at 225 
volts and weighs eight Ib. Its recom- 
mended capacity is 30 caps in straight 
series for primary blasts and 100 caps 
in straight series for secondary blasts. 
In series parallel 240 caps can be shot. 


CATALOGS & BULLETINS 


AUTOMATED PINCH VALVE SYS- 
TEM. Mine & Smelter Supply Co., 3800 
Race St., Denver, Colo. Mine & Smelter has 
announced a new system for automatic 
opening and closing of pinch valves called 
the Massco-Grigsby Hydral 60 System. De- 
scribed in Catalog No. 609, the System 
consists of one or more pinch valves with 
a single automatically operated hydraulic 
pump which may be operated by electric 
motor or by air from normal plant supply 
system. Reportedly, one of the important 
advantages of the system is the flexibility 
of the controlled circuitry to meet any 
operating requirements. 


DUST COLLECTING, RECOVERY 
AND CLASSIFYING EQUIPMENT. 
Buell Engineering Co., Inc., 123 William 
St., New York 38, N. Y. Air pollution, ma- 
terial handling and classification, recovery 
of material from waste gases, and employe 
comfort are a few of the broad areas of 
application for Buell-Norblo equipment de- 
scribed in this bulletin. 


SHAFT MOUNTED AND FLANGE 
MOUNTED DRIVES. The Falk Corp., 
P. O. Box 492, Milwaukee 1, Wisconsin. 
Bulletin 7100 presents shaft mounted drives 
and a new series of flange mounted drives 
covering a torque range up to 44,000 Ib-in. 
Design and construction advantages are in- 
cluded as well as selection and dimensional 
data, engineering drawings, accessories, and 
typical application photos. Also explained 
and illustrated are the new Falk Equi- 
Poised Motor Mounts for use with Falk 
shaft mounted and flange mounted drives. 
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—ANNOUNCEMENTS— 


National Mine Service Co., 
Pittsburgh, Pa., has announced it 
is moving its Greensburg Division 
manufacturing facilities from Greens- 
burg. Pa., to the firm’s Ashland, Ky.. 
plant. The consolidated facility will 
be under the direction of R. R. 
Schubert, National Mine vice presi- 
dent who also is in charge of the 
companys Clarkson Division at 


Nashville, 


Important organizational changes 
have been announced by Harnisch- 
feger Corp., Milwaukee, Wis. Wil- 
liam S. Burdick has resigned as 
vice president of engineering to be- 
come corporate consulting engineer 
in which position he will counsel all 
major company functions in engi- 
neering. He will continue as a direc- 
tor. Elected as assistant to the presi- 
dent is Bernard Pratte, who since 
1955 has been general manager of 
the company’s Pacific division. Rob- 
ert D. Teece, formerly assistant to 
the president, becomes vice president 
of engineering. William L. Carter, 
treasurer since 1959, has been ap- 
pointed vice president of finance and 
treasurer. 


Union Wire Rope Corp., a 
wholly owned subsidiary of Armeo 
Steel Corp., has been merged with 
the parent company, but will con- 
tinue to operate as a separate unit 
and will continue sales activities with 
the same sales policies and personnel 
as in the past. James H. Hatch, 
president of Union Wire Rope, be- 
comes general manager with the same 
responsibilities as before and George 
P. Lacey will continue to head the 
Union Wire Rope sales organization. 


Bert H. Puerner, manager of 
special projects for Allis-Chalmers 
International, retired after 
more than 40 years of service to the 
company. He had long been asso- 
ciated with pyro-processing machin- 
ery activities at Allis-Chalmers, spe- 
cializing in the design and sales of 
cement plants. He holds several ce- 
ment making machinery patents. 


Erwin A. Wendell has been ap- 
pointed manager of advertising and 
public relations for Link-Belt Co., 
with headquarters at the company’s 
executive offices in Chicago. The ap- 
pointment follows the retirement of 
Bertram V. Jones, advertising 
manager for the past ten years. 

Wendell first joined the company 
in 1917 as a member of the engi- 
neering department, moving in 1921 
to the sales department. He served in 
a number of district offices until his 
assignment to the executive sales di- 
vision in 1953. 


C. S. Szekely, projects engineer, 
with American Car & Foundry 
Division of ACF Industries, is now 
associated with The Watt Car and 
Wheel Co., Barnesville, Ohio. 


Jack K. Adams, manufacturing 
manager at the No. 1 and No. 2 pro- 
duction plants of Joy Mfg. Co. at 
Franklin, Pa., has been named as 
works manager of these two facilities. 
He succeeds George R. Fox, re- 
cently appointed vice president of 
manufacturing for Joy Internation- 
al, S. A. 


S. A. Bunis has been named sales 
manager of Goulds Pumps, Inc., 
Seneca Falls, N. Y. Associated with 
the company for 23 years, he has 
held the position of assistant sales 
manager for the past four years. 
Prior to coming to the headquarters 
office in 1953, he travelled extensively 
as a sales representative in the New 
England and Middle Atlantic terri- 
tories. 


The Austin Powder Co., Cleve- 
land, has appointed Clarence R. 
Ziegler as southern district manager 
with headquarters in Knoxville, 
Tenn. His district includes Tennessee, 
Kentucky, West Virginia, Virginia, 
North and South Carolina, Georgia. 
Alabama, and Florida. 


Jack L. Berkebile, associated for 
24 years with Penn Machine Co., 
of Pittsburgh and Johnstown, Pa., 
has been appointed as the company’s 
sales manager, in charge of national 
sales to the coal, limestone, copper 
and potash mining industries. 


These steel weldments are pre-drilled to 
accommodate rerated foot-mounted NEMA 
motors (1% to 30 hp). 


CRAWLER SERIES. The Eimco Corp., 
P. O. Box 300, Salt Lake City 4, Utah. Bul- 
letin L-1057, “Modern Profitable Mining 
Methods with the Eimco 630 Crawler Se- 
ries,” includes a short outline of the devel- 
opment of these crawler-mounted air or 
a-c electric powered machines, and _ illus- 


trates the adaptability of the various units 
by pictures of the various attachments that 
can be mounted. 


DRY SEPARATOR FOR COAL. Ridge 
Equipment Co., P. O. Fallentimber, Pa. 
Brochure describes and _ illustrates the 
Ridge Airjig, a dry separator for 56 in.— 
0 in. coal. All motors, variable speed re- 
ducers, blowers and controls are mounted 

(More next page) 
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(Continued from previous page) 
on a common base with the separator, and 
the entire unit may be transported on a 
long wheelbase truck. The Airjig is avail- 
able in three standard models from 35 to 
75 tph capacities. 


CABLE SUSPENSION SYSTEM. Per- 
fect-Line Mfg. Corp., Hicksville, N. Y. The 
Line-Flex Cable Suspension System for 
mining and other industrial applications is 
included in this four-page catalog, which 
also describes Line-Fit connectors and 
Line-Strut accessories necessary to install 
the Line-Flex system. Given are charts on 
how to determine requirements as well as 
installation suggestions. The Line-Flex 
sheathing is described by the company as 
a modern method and means of suspending, 
permanently or temporarily, heavy electrical 
cable without need for special equipment, 
tools or training. 


WET DRUM SEPARATORS. Stearns 
Magnetic Products, 635 South 28th St., 
Milwaukee 46, Wis. Entitled “Stearns In- 
dox V, Type WPD, Wet Permanent Magnet 
Drum Separators,” Bulletin 2013 gives 
complete specifications and dimensions on 
all sizes offered together with useful selec- 
tion information. These units, available in 
both concurrent and counter-rotation styles 
in a variety of sizes, are used primarily as 
concentrators of magnetic ores and for the 
recovery of magnetic media in _heavy- 
density separation systems. 


POWER CENTERS. News Bureau, Gen- 
eral Electric Co., Schenectady 5, N. Y. 
Bulletin GEA-7080 gives data on Cabinetrol 
Power Centers, which are engineered and 
custom-built to customer specifications. It 
describes special value of this equipment 
to applications where standard motor start- 


ers are interlocked and sequenced with 
specialized control functions for operation 
of complex industrial processes. Bulletin 
illustrates how unit is designed to central- 
ize such functions as motor starting and 
control, power switching, circuit relaying 
and sequencing, motoring, process instru- 
mentation and control of lighting and air 
conditioning. The equipment can be built 
for power concentrations up to 4000 amp. 


ADJUSTABLE SPEED DRIVES. The 
Louis Allis Co., 427 E. Stewart St., Mil- 
waukee 1, Wis. An extensive line of ad- 
justable speed drives from this company 
are outlined in its Bulletin 2900. The drives 
have application in the *4 to 2500-hp range, 
and the bulletin describes four types of 
complete packaged drives, giving details on 
available ratings, speed ranges, type en- 
closures, associated controls and many 
standard and special modifications. 


HEAVY DUTY BLAST HOLE BITS. 
In :ustrial Products Division, Security En- 
gineering, P. O. Box 13647, Dallas, Tex. 
Specifications and engineering data for 
Super-Aire heavy-duty blast hole bits are 
featured in the company’s new mining and 
quarrying catalogue and air drilling guide. 


AIR CONTROL VALVES. Hoffman 
Valves, Inc., 2360 West Dorothy Lane, 
Dayton 39, Ohio. Presented in a single 
complete chart, in Bulletin 60-2, is the full 
Hoffman line of 2 Way, 3 Way, 4 Way, and 
4 Way 5 Port poppet type valves. Air and 
solenoid pilot operators are illustrated and 
coordinated in the chart with compatible 
valves. Inline and sub-base mounted styles 
are covered. Cutaway drawings show con- 
struction features, sealing arrangements, 
poppets and flow pattern through valves in 
normal position. 


AIR FILTER. Union Carbide Develop- 
ment Co., 270 Park Ave., New York 17 N.Y. 
Text and illustrations describe advantages 
of the newly developed ULOK Panel-type 
Air Filter in ULOK Filter Bulletin Al. A 
diagram illustrates typical arrangements of 
this system and there is a data table list- 
ing capacities and resistances for the one 
and two-in. thick filters which come in 
nine sizes. The characteristics and qualities 
of the filter fiber are highlighted through 
performance and graphs and photo cap- 
tions. 


RECIPROCATING PLATE FEEDERS. 
Chain Belt Co., Milwaukee 1, Wis. Bulletin 
No. 6094P contains outlined drawings, 
dimensions, and selection aids covering the 
Rex Reciprocating Plate Feeders which are 
designed to feed a variety of materials, in- 
cluding coal, sand, ore and stone, from a 
bin and hopper. The bulletin also lists 
feeder specifications such as capacity and 
horsepower, and also features the five types 
of Rex eccentrics available for the feeder. 


MINERAL AND CHEMICAL PROC- 
ESSING EQUIPMENT. Denver Equip- 
ment Co., P. O. Box 5268 Denver 17 Colo. 
Three new items are of particular note in 
Bulletin No. G3-B74, which outlines 44 dif- 
ferent items of Denver equipment. These 
are the Denver SRL “Tru-Glandless” Pump, 
designed for installations where dilution of 
pulp with sealing water is prohibited; the 
Laboratory Flotation Machine, said to be 
capable of performing many laboratory 
flotation tests in one machine that previ- 
ously required three different machines: 
and the Attrition Machine which operates 


’ with a pulp density at 70-80 percent solids 


to clean and polish sand by grain-to-grain 
attrition. 
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LONG-AIRDOX did— just as they have pioneered so many other major 
advancements in coal mining equipment and methods. 

This LONG-AIRDOX development, the “‘Lo-Rope”’ belt conveyor,* 
differs from old fashioned designs in that the idlers mount on top of the 
rope side frames and are self-aligning. Some of the proved advantages of 
this construction are: belts stay centered as belt motion tips the idlers in 
direction of travel; conveyor stays aligned—rocker support stands can’t 
walk out of position: fixed deep troughing angle centers load better and 
increases belt capacity; ropes are completely out of the way, making it 
safer to handle men and supplies; and belts last longer because they 
can’t be cut by hanger stands. 

For more information detailing how you can move more coal more 
profitably with “‘Lo-Rope”’ belt conveyors, write the Long-Airdox Com- 
pany, Division of Marmon-Herrington Company, Inc., Oak Hill, W.Va. 

*U.S. Pat. No. 2,896,774 


LONG -AIRDOX 


WHO ORIGINATED THIS BETTER BELT CONVEYOR? 
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New M-S-A’ Pager gives you the convenience and flexibility 
of a telephone with the amplification 


Now, with one versatile communications 
unit, you can page key personnel over a 
loud speaker or converse semi-privately 
by phone. A flip of the switch on the new 
M-S-A Pager lets you do either. 


Uses Existing Lines 

The new unit is a completely self-con- 
tained, transistorized telephone. Indi- 
vidually battery-powered, these units 
utilize existing phone lines, and can be 
used in conjunction with most other 
telephones. 


Simultaneous Paging 


Ten or more Pagers can be installed on 
a single line. This makes it quite simple 


to page key men from a number of points 

. Simultaneously. Once the man 
answers, a flip of the switch converts the 
Pager into a regular telephone for pri- 
vate or semi-private conversing. 


24 Volts for Paging... 

12 Volts for Talking 
Two dry cell batteries provide the power 
source. And the power is expended only 
when the unit is in use, thus conserving 
battery life. Estimated battery life: 2 to 3 
months on a 5% duty cycle. 


Easy Installation 
and Maintenance 
Weighing about 25 pounds, the M-S-A 


of a loud speaker 


Pager can be mounted on a timber or a 
rib. All parts readily accessible with re- 
moval of four fastening screws which 
open the front half of the case. Tran- 
sistors are vibration-proof . . . no fila- 
ments . . . so high efficiency, long life 
are assured. 


For additional information, ask the 
MSA representative to call. And write us 
for helpful new product data bulletin. 


Mine Safety Appliances Company, Pitts- 
burgh 8, Pa. In Canada: Mine Safety 


Appliances Co. of Canada, 
Ltd., 500 MacPherson MSA» 
enue, Toronto 4, Ontario. 
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